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PREFACE

During the last several decades, the United States National Park
Service (USNPS) has been very active throughout the world in
supporting the training of protected area personnel. The Service
strongly believes that training constitutes an essential element
of any institutional strengthening program designed to improve an
institution's ability to develop and manage protected areas
anywhere in the world.

The importance of +training and of the need to have written
training materials has been emphasized most recently in the IUCN
General Assembly held in Buenos Aires, Argentina in 1994, and in
the IV World Congress on National Parks held in Caracas, Venezuela
in 1992. All of the participants in both events recognized that,
in general, there has been a lack of both quantity and quality of
training for protected area personnel. The need for partnerships
and collaboration between those more fortunate protected area
systems and those less fortunate ones was emphasized.

As a result, in 1993 the USNPS published an updated version of a
1989 Spanish language training manual. The focus of this Manual
was on providing lesson plans and supporting documents for
trainers involved 1in preparing training courses. Subsequent
experience by both Latinamerican and USNPS trainers has shown that
the Manual was an extremely useful tool for improving training
quality. Due to the success of the Spanish language edition as a
training support document, the USNPS decided to publish an English
language version so that the materials could be available
throughout the English-speaking world.

Many changes have been made to the original edition in order to
shorten it and make it more relevant to a wider audience. Chief
among them are:

- Less reliance has been placed on original Spanish language
documents, and more on English language sources, especially USNPS.
- An emphasis on those topics that are particularly relevant
today: tourism; relationship of local people and protected areas;
administration and human relations; and environmental
interpretation.

- While "Maintenance" has been downgraded in terms of its length
and content and included in the Administration Unit, it is still
considered to be a priority topic.

To the extent possible, USNPS will continue to promote and support
training programs which strengthen local institutions' capacity to
carry out their conservation mandates. We hope that this Manual
will be a valuable tool in achieving that goal.



USING THE MANUAL

A. OBJECTIVES OF THE MANUAL

The main objective of this manual is to provide a curriculum which
will serve as basis for the development of a systematic and
permanent training program in the various protected area systems
around the world where these programs are lacking. Nevertheless,
it should be recognized that this manual is primarily concerned
with the WHAT to train, and not with the HOW. The methods and
techniques of transmitting the message (the WHAT) are Jjust as
important as the message itself.

B. INTENDED MANUAL USERS

This manual has been designed to be used by persons interested
and/or involved in organizing training events for protected area
personnel, i.e. trainers, heads of training programs, instructors.
The persons who use the manual can be professionals of the central
office of a protected area system, professionals in charge of
individual protected areas interested in training their personnel,
or professionals working for NGOs or local governments who manage
protected areas. The ideas and the information presented in the
Manual can be used by persons with a wide variety of technical and
professional backgrounds, and by both public and ©private
institutions. However, it should be noted that most of the Lesson
Plans require that the user have some basic knowledge of the topic
in order to use them effectively.

The Manual is useful for organizing events for personnel of any
management category, although its orientation is more towards the
more protected categories: national parks, reserves, monuments,
wildlife refuges, etc. The criteria and methodological proposals
can serve as the basis for preparing training programs for other
management categories by adjusting the content to emphasize the
sustainable use and extraction of natural resources.

C. MANUAL'S APPLICATION

This manual is designed so that the trainer or instructor can take
advantage of 1ts structure in the organization of a training
course and in the presentation of the selected topics or themes.
Obviously each country's and each protected area's situation is
different, in terms of the most appropriate topics and themes, the
technical level of the ©personnel, and in the economic and
administrative capacity to organize training events. The Manual
recognizes this fact; what is presented in each Unit is an outline
for a logical, systematic development of the Unit's theme. The
training organizer must adapt the content of the Unit and Lessons



to his own specific situation, taking into account:

- the purpose of the event, i.e. general orientation, creating a
particular skill, qualifying personnel for possible promotion;

- most appropriate topics;

- the educational level of the trainees;

- the experience level of the trainees;

- length of the training event;

- available funding;

- available instructors, and their ability to teach the pertinent
topics.

It is hoped that the Manual will become a working document for the
user, and that he will make the needed modifications in the
lessons and supporting documents so that they will more correctly
reflect the specific situation which he is confronting.

D. ORGANIZATION OF THE MANUAL

The Manual is made up of 5 thematic units. Each unit contains a
series of specific topical Lesson Plans related to the general
unit theme, each one subdivided for the purpose of treating the
topic logically and systematically.

Unit A: Orientation. This unit provides a general overview of
protected area conservation, and presents an idea of what the
role of the protected area personnel should be within the
context of protected area administration and management. The
content of this unit should be considered as an introductory
course for personnel who are just beginning to work within a
protected area system. No supporting documents are included
with this unit, but instead they are cross-referenced with
relevant Supporting Documents from other units.

The rest of the units deal in depth with 4 major themes considered
to be of importance to protected area management and
administration: protection, environmental interpretation, resource
management and administration.

FEach Unit is organized in the following manner:

TABLE OF CONTENTS: The titles of each lesson are 1listed; under
each title are mentioned the Supporting Documents provided for
that lesson.

TOPICS/LESSON PLANS: Each unit is subdivided into specific topics
which are presented in the form of Lesson Plans, designed to
adequately cover the information/topics that a person should know
who has not received prior training in this field. Each Lesson
Plan is presented in the following way:

Page Code: On the top of each page is a page code, which indicates



in order from left to right: the Unit title abbreviation and
the corresponding letter (A,B,C,D,E); this is followed by the
number of the Lesson Plan (1, 2, etc); this is followed by a
dash (-), and then a number which corresponds to the page
number of the respective section. Each Lesson Plan and
Supporting Document has a separate page numbering system to
facilitate its 1independent use. (See the "Deciphering the
Code" section for a more complete description of the code.)

Objectives: The message or information that should be learned by
event participants.

References: Sources of information which would be wuseful in
developing the lesson and which are generally widely
available around the world. The complete citations are given
in the bibliography at the end of the Manual.

Presentation: Suggestions, ideas, concepts, comments, and
information needed to develop the lesson plan 1in an
organized, systematic manner. They vary considerably in the
level of detail and treatment of their respective topics,
depending upon the availability of information and other
editorial factors. In general, the numbering system of the
text corresponds to the numbering of the objectives.

Activities: Suggestions for directly involving participants in the
development of the lesson plan, either during or after its
presentation.

Supporting Documents: These are sources of information originating
from a wide variety of sources: books, training documents,
international conferences, or written especially for this
Manual. The Supporting Documents contain information to help
the instructor 1in developing the Lesson Plan and/or to
provide information complementary to the Lesson Plan. In some
cases, the instructor may want to use them as course
Handouts.

The original sources for the Supporting Documents are indicated
underneath the title. The complete citation can be found in
the bibliography at the end of the Manual.

DECIPHERING THE CODE

A page code is placed in the upper corners of each page of the
Supporting Documents. It can be deciphered in the following
manner: first is the abbreviation for the Unit title (Orient.,
Protect., etc) and then the capital letter corresponding to that
Unit (A,B,C,D or E); then the number corresponding to the Lesson
Plan which it supports (1,2,3 . . .) and then a letter which
refers to the Supporting Document and its location with regard to
the other Supporting Documents for that Lesson, i.e. a,b,c, etc.
This is followed by a dash and then a page number, which indicates



the page of the Supporting Document (all are paged independently).

For example, the following code: Blc-10 indicates that the
Supporting Document is found in Unit B (Protection), Topic or
Lesson Plan 1, and is Supporting Document "c", (that is the third
one for that Lesson Plan); and the "10" indicates that it is the
tenth page of that particular Supporting Document.

EDITORIAL NOTES

Within the Manual we have tried to use a constant and technically-
correct vocabulary. However, due to the fact that dozens of
authors from many different sources have contributed to the
Manual, it is impossible to strictly follow this guideline.

For example, we have tried to use the term "protected area"
usually shortened to "PA" when referring to national parks and
other management categories in a general sense.

We use the term "participant" instead of "student" or "trainee" to
indicate a more equal relationship between instructors and
students, 1in recognition of the fact that adults with 1life
experiences also contribute to the success of a training event.

We use the generic term training "event" for any kind of training,
be it a course, workshop, seminar, or field exercise. If a more
specific term is used, it is because that is specifically what was
meant to be said.

We use the term Park Guard to be synonymous with Park Ranger or
Warden. Since these terms have different meanings in different
countries, we define Park Guard to be a lower to middle level
staff member who is generally the person who carries out most of
the field work.

In spite of the best intentions of the editor, it is possible that
the use of the above mentioned words, and others, may not be as
consistent as would be preferred, especially when they occur in
documents from other sources whose editorial integrity we have
wished to respect.

SPECIAL NOTE: The materials in this Manual may be used freely for
training purposes. We only request that respect be shown for the
persons or institutions that have authored the materials, and that
when they are reproduced, that credit should be given to them,
even 1f the documents are altered to adapt to local situations.
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UNIT A

ORIENTATION

INTRODUCTION

The topics presented in this unit are those which the editor and
his collaborators consider to be fundamental for persons who are
beginning to work in a protected area system; ideally, they should
be presented with considerable detail in one or two training
courses lasting at least two months, culminating with a two or
three day field trip. During the field trip, knowledge obtained
during the rest of the course(s) should be put to practical use
and tested. Longer courses foster a group "esprit de corps" which
promote long-term group cohesion and identification with the
institution for whom they work.

However, there 1is usually considerable difficulty in adequately
presenting the topics during the amount of time usually available
for training events (one or two weeks) without their suffering
from superficial treatment which would preclude or severely limit
their comprehension by the participants. Therefore 1t may be
useful to consider the topics as comprising three different
sections, which can be taught as 3 one week events, or one three
week course (at a minimum) .

Section I would include Lessons 1 through 7, i.e. those which are
related to the general work context of the employee, and which
together provide a framework within which he/she must carry out
his duties.

Section II would include Lessons 8 and 9; these are topics of
considerable importance, but due to the nature of their treatment
will require a specific time period, at least 3 days each, in
order to be given adequate attention.

Section III would include Lessons 10 through 15, more technical
topics whose  teaching would have greater impact 1if the
participants have first been exposed to the topics in Sections I
and II and, additionally, some work experience, although it need
not be extensive.

No supporting documents are provided for this Unit; instead they
are cross-referenced to Lessons in other pertinent Units.
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ORIENTATION

TABLE OF CONTENTS

Basic Concepts and History of Conservation

Protected Areas of the World: Objectives and
Perspectives

Geographic and Geologic Perspectives of
the Country

Flora and Fauna of the Country
National System of Protected Areas

Organization and Functioning of a National
System of Protected Areas

Introduction to the Management of Protected Areas
Human Relations: Basic Elements
Basic Course in First Aid

Principles of Ecology and Biology

Introduction to Environmental Interpretation in
Protected Areas

Orientation in Use of Maps and Compass
Patrolling Techniques
Basic Survival Techniques

Use and Maintenance of Equipment
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Bla:
Blb:
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Lesson 2:
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Lesson 4:
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PROTECTION

TABLE OF CONTENTS

Protection of Wildlands Areas: Orientation
Protection in Managed Wildlands Areas
Protection and Control of Protected Areas: A
Conceptual Appreciation

Factors to take Into Account While Preparing

a Program or Plan for the Protection of a Protected

Area
Responsibilities of a Protected Area Guard
Observations and Field Notes

What is Monitoring

Visitors and Protection of Wildlands Areas

Carrying Capacity and Limits of Acceptable Change

Indicators for the LAC Process
Strategies for Managing Recreational Use of
national Parks

Use of Map and Compass
What is a Map?
How to Make a Sketch Map

Patrolling Techniques
The Patrol
Protection Patrols

Advanced First Aid

Search and Rescue

Form for Reporting Lost Persons
Ropes, Knots and Rescue
Temperature and Survival
Psychology of Survival

Use and Maintenance of Firearms
Firearm Safety Rules

Principles and Techniques of Law Enforcement
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The Management and Control of Fire
Outline for Course on Firefighting
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NEEDED PREPARATION

It 1is essential that most of the topics presented in this Unit be taught in
conjunction with field exercises. These can either be taught on an individual
basis with a corresponding field exercise, or several can be taught together in
one more extended field trip.

The persons invited to this training event should be those who are really in
charge of 1in situ protection activities in the protected areas. They should
bring to the course equipment for field trips: backpacks, appropriate clothing
(raincoats, heavy Jjackets, etc), tents, boots etc. They should also bring
information (slides, pamphlets, management plans) about the protected area they
represent, together with notions about how protection is, or should be carried
out in their PA.

The instructors who provided the classroom teaching should also participate in
the field exercises. It 1s essential that their Dbe continuity of teaching
personnel from the theoretical classroom to the practical field exercises.
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Lesson 2:
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TABLE OF CONTENTS

Basic Concepts

Introduction to Environmental Interpretation
Definitions and Key Concepts

Conservation Fact Sheet

Methods and Techniques of Interpretation
Visitor Centers: Some Considerations

Advantages and Disadvantages of Interpretive Methods

Schools and Park Education Programs
Puppets

Planning of Environmental Interpretation Programs
Methodology for Preparing an Interpretive Plan
Selecting the Most Appropriate Interpretive Tool

Personalized Interpretation: Reaching the Visitor
Uses of Questions

Interpretive Questioning Techniques

The Guided Walk

Interpretive Themes

How to Plan and Prepare a Thematic Talk
Making Technical Information More Entertaining

Evaluating Interpretive Activities
Critique of Slide Presentation
Interpretive Walks Critique
Evaluation of an Interpretive Talk

Preparation of an Illustrated Program
The Illustrated Talk

Organization of Talks

The Effective Illustrated Talk

Four Myths about Using Slides

Slide Presentation Checklist

Methods of Program Delivery

Interpretive Trails
Guidelines for Designing Interpretive Trails
Checklist for an Effective Thematic Stop

Photography, Filming and Interpretation
Storing and Caring for Slides in Humid Climates



Lesson 9: Signs and Exhibits: Planning and Design
C9a: Signs for Parklands
C9: Wayside Exhibits Enhance Park Interpretation
C9c: 1In Exhibits, Think in Levels, then Think Design
C9d: 15 Steps Toward More Powerful Exhibit Texts
C9%e: Adding Interest to Exhibits
C9f: Text Lettering Considerations
C9g: Models

Lesson 10: Publications and Interpretation
ClOa: Guidelines for the Preparation of Interpretive
Publications
Lesson 11: Public Relations and the Mass Communications Media

Clla: Guidelines for Preparing Materials for the Mass Media
Cllb: Alternative Lesson Plan for Mass Media Relations

NEEDED PREPARATION

Participants should have a basic knowledge of the natural and cultural
resources of their protected area and of its present and potential interpretive
facilities; they should be familiar with the their PA's resource management
problems, if necessary by discussing them with the PA chief and others. They
should bring with them a package of materials about their PA and a 35mm camera.

PRACTICAL ACTIVITIES

Effective implementation of this Unit requires that participants spend a
significant amount of time carrying out some of the practical activities
indicated at the end of each lesson.

Probably the best way to organize these activity periods 1is by dividing the
participants in small groups according to their interests and abilities. They
will then work on a specific topic related to the overall assignment: e.g.
planning a nature trail, part of an interpretive plan, or an exhibit for a
Visitor Center.

The main objective of these activities is that each participant obtain some
practical experience in implementing the theoretical aspects of the particular
topic at hand. In order for this part of a course to be successful, instructors
must have on hand all of the necessary materials and equipment, and that it
take place in an appropriate location, e.g. a nearby protected area. Also
important 1s that the instructors who participate in the classroom also
participate in the practical field sessions.
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Plant Ecology: Field Practices

Wildlife Management
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Lesson 9: Management of Degraded Environments
D9a: Restoration for Nature Conservation: When to Do It,
How To Do It, and What Are Our Chances of Success

D9%b: Fire as a Management Tool

D9c: Grazing By Domestic Animals as a Management Tool
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NEEDED PREPARATION
Course participants need to:

- have received a general PA orientation course and be familiar with basic
ecological concepts;

- be persons directly involved in resource management;

- bring information to the course concerning the natural and cultural resources
of their respective PAs, and the management (or lack thereof) which is given to
them;

- bring the field equipment needed for the practical activities to be carried
out during the training course; instructors should also be prepared to
participate in the field activities.

The training event(s) should be carried out in a location near or within a
protected area which offers interesting and relevant resource management
situations. Several days of field activity should be planned in order to put in
to practice the theoretical aspects of the course.
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Protected Area Manager
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NEEDED PREPARATION

The topic of Administration has never been developed for the specific and
unique situation of protected areas. It has been fully developed for private
enterprise and the public sector in general. This Unit assumes that most
administrative principles are equally applicable to all sectors, including
protected areas; in fact, the editor believes that one of the major problems
with protected areas is the lack of administrative expertise of its
"administrators", and that applying some ©private sector administrative
techniques to protected areas would greatly improve overall management success.

The Administration Unit has been designed primarily for middle and upper level
staff who are responsible for some aspect of the administration of an
individual protected area, or of a sector or district of a PA. The participants
do not need to be upper level administrators; what is necessary is that they
have administrative and supervisory responsibilities. The course may also be
used to train administrative/supervisory personnel who are Jjust beginning to
work. A mix of experienced with new personnel may enrich a training course.
Taking advantage of the knowledge and experience of all participants 1is
essential to successful results in this type of course.

This Unit can be used by itself or in conjunction with supplementary reading.
Most important is to have an instructor who is a specialist in the topic. There
are private organizations and companies dedicated to carrying out seminars and
other training courses for private sector business administrators, as well as
for the public sector. What is presented here is simply an outline of the
topics that need to be presented, and supporting documents that support the
presentation. A specialized instructor may have his own course presentation. It
may be necessary, however, to have extensive conversations with the instructor
in order that he understand the special circumstances of protected areas and
their staff.

Participants should also be asked to present case studies/problems to be
discussed in the course or in work groups, and which will enrich the course and
help the instructor to ensure that his presentation is relevant to the
participants and their interests.
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ORIENT. Al-1

Lesson 1

BASIC CONCEPTS AND HISTORY OF CONSERVATION

OBJECTIVES:
By the end of this lesson, the participants should be able to:

1.Define the basic concepts of conservation and demonstrate awareness of the
need to conserve the country's and the world's natural resources.

2.Explain the need for conservation by presenting specific reasons and
statistics.

3.Describe the main threats to conservation.
REFERENCES :
PARK Magazine, Vol. 5, no. 2, WORLD STRATEGY FOR CONSERVATION; V. 6, no. 4,

BIOSPHERE RESERVES; Myers, 1979; Myers, 1984; Mackinnon et al, 1986; CARING FOR
THE EARTH, 1991; Supporting Document Dl12a.

PRESENTATION:
1.1Define conservation: Simple definition is "the wise wuse of natural
resources." It is also defined as "the human management of the biosphere

in order to produce sustainable benefits for current generations, while
maintaining the potential to supply the needs of future generations."

Economic development is the modification of our environment and the
application of human, financial and natural resources in order to
improve quality of life and to satisfy human needs. In order to
reach a sustainable development, one must consider the long term
impact on natural resources. Sustainable development will be
reached when conservation is completely integrated with
development, and when these two concepts are no longer considered
exclusive.

Define natural resources, renewable and non-renewable resources,
sustained vyield, and sustainable development. Explain the
difference between sustainable development and sustainable growth.

Demonstrate the relation and similarities between conservation and
sustainable development. See Dla.

1.2Talk about the history of conservation in your country: the pioneering
efforts for protecting animals, national parks, legislation, etc. When
did the conservation movement begin to gain strength? In Latin America
and the rest of the world the movement started to gain strength in the
1960's. Mention the conservation achievements in your country and in the
world, and indicate the ©principal environmental problems. (World
Strategy for Conservation, and general references).

2.1Why conserve species and communities? Discuss the ecological,
philosophical, and practical arguments. In the philosophical arguments
one should emphasize that the human specie is but one among millions of
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species living in this world. We are "superior" in relation to our
capacity for controlling and modifying the lives of other species. This
implies a moral obligation to insure that our actions will take into
consideration the rights of other species, and our obligation to preserve
their existence.

In reference to the ecological arguments, it should be emphasized that we
are part of a food chain in an ecological system in which all

species are related to each other. When one specie is affected,
directly or indirectly, others are impacted in the short or long
term. Mention briefly some examples. There will be time to expand

the discussion on ecological arguments in another session.

Mention practical arguments to justify the conservation of animals and
plants: i.e. the possible discovery of a cure for cancer from a
plant still unknown; the attraction of tourism to a protected area,

etc. Emphasize the importance of conserving the great
genetic/ecological diversity existent in different ecosystems in
order to guarantee a long term existence. Emphasize that the

integral and sustainable maintenance of this diversity is
fundamental to supporting human life on the planet and security for
a better economic and social future.

2.2 Present some data about the destruction of ecosystems which reflect the
need for conservation. (See Clc).

3.1Discuss the problems caused by "progress" and its relation to the use of
natural resources. Use examples from your country. Talk about the
increases of population and consumption, and its impact on natural
resources. What do we want? Quantity or quality in our lives? (150-180
people are born every minute in the world.) Are the natural resources of
the planet inexhaustible? Will we be able to find other resources through
advances in technology?

3.2Explain the function of the World Strategy for Conservation (1980) and the
document Caring for the Earth (1991). See Dl12a.

ACTIVITIES:

1. Divide the group into teams. Give each team a section of the most
important newspaper in your country, and ask the team to find references or
articles related to the use of natural resources, conservation, or to problems
associated with the inappropriate use of resources. Are floods, diseases,
fires, droughts, etc. problems caused by the incorrect use of resources?

2. Ask the members of the class for the sources of energy used in their homes,
and analyze with them how the use of these resources affects the country's
natural resources.

3. Ask the participants to identify the origin (country and natural resource)
of the materials and objects in the classroom. How many are made from natural
resources from this country? How many are elaborated from non-renewable
resources?

RELATED LESSONS:
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Unit D (Res. Management): Lesson 1 and 11
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Lesson 2

PROTECTED AREAS OF THE WORLD:
OBJECTIVES AND PERSPECTIVES

OBJECTIVES:
By the end of this lesson, the participants should be able to:

1.Present the history of the protected areas of the world, highlighting the
importance of their appropriate planning.

2.List and explain the management objectives for the main types of protected
areas.

3.Indicate the future trends in management of protected areas.

REFERENCES;

IUCN, 1994; "PARKS": Vol. 6, no. 4, Biosphere Reserves; Mackinnon et al. 1986;
Adams, 19990

PRESENTATION:

1.1Present part of the history of the development of protected areas in
the world. It began in the United States in 1872 with the creation
of Yellowstone National Park. Focus on the establishment of
protected areas in developing countries. Mention the reasons for
the creation of the first parks.

Mention the great increase in protected areas since 1960, and explain the
reasons for this increment. In 1995 the world has created about
2041 national parks; together with other protected areas there are
more than 10.000 protected areas in the world, as categorized by
IUCN's older classification system as categories I through V. (see
E2f)

1.2Describe the changes in planning and establishment of protected areas
that have occurred in the last years:

Systems of protected areas technically selected instead of areas
selected in isolation.

Systems based upon specific objectives and national priorities for
conservation and sustainable development.

- Focus on ecosystems and life zones instead of on individual species.

Holistic planning.

Focus on a variety of management categories and not only on the
management of national parks.

Establishment of appropriate management practices for specific areas of
world interest (see E2f).

- Increased participation of NGOs, the private sector, and the general

public in all aspects of management and administration of protected
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areas.
-Improvement in the qualifications of the personnel charged with the
complexities of administration of protected areas.
Understanding the need to consider protected areas within their social-
economic context, and as such the need to establish cooperative
relationships with neighboring populations and authorities.

2.1Explain the management categories of IUCN (see E2g), focusing on the
most relevant categories for your country. Explain that the number
of categories is a result of the existence of different resource
management situations. Emphasize the need to establish management
objectives and to administer protected areas in agreement with the
established objectives. Explain the differences between national
parks and other areas of more flexible use (see E2f). Use examples
from your country.

2.2Briefly explain the different planning levels for protected areas:

Planning of a system of areas

Individual management plans

Special management plans (i.e. wildlife management)
- Annual operational plans for each area

For more information on planning, see Lesson E2.

3.1Give a brief description of the perspectives and tendencies in the
management of protected areas in the world (see E2f and D12):

- Biosphere reserves
- World natural heritage areas
- Establishment of cooperative networks
- Border parks
- Increased participation in and management of PA by the private sector.

ACTIVITIES:

1. Have the participants review their own national system of protected areas,
and determine if some ecological life zone needs to be included in order to
complete the system. While the participants likely will not have all the

necessary resources to complete this task and will need to be guided in the
process, this exercise will serve as a method to focus thought on this lesson.
Does the present PA system have the resources to manage new areas? What are
some of the other alternatives for managing new areas?

RELATED LESSONS:

Unit D (Management) : Lessons 1, 7, 11 and 12
UNit E (Administration): Lesson 2
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LESSON 3

GEOGRAPHIC AND GEOLOGIC PERSPECTIVES OF THE COUNTRY

OBJECTIVE:
By the end of this lesson, the participants should be able to:

1.Describe their country's geographic and geological characteristics, and list
those that are protected in natural areas.

REFERENCES:

National textbooks and maps.

PRESENTATION:

1.1Using slides and maps present a geographic and geologic overview of
the country highlighting:

- Mountain ranges

- Main valleys

- Rivers

- Lakes

- Main cities

- Principal geological formations

- Highest mountains

- Snow line or glaciers

- Geological processes such as volcanos and natural erosion
- Principal network of highways

1.2Locate the protected areas within their geographic-geologic context.
What characteristics are included within the protected areas? What
important characteristics are not protected? How are the protected
areas connected with main roads and cities?

1.3Briefly explain how the geographic location of a protected area
influences its relation with the population of a specific region
and with the management objectives of the protected area.

1.4How has the existence of mining resources, exploited at present or only
suspected, influenced the selection and/or use of protected areas?
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1.5Explain the importance of geologic and geographic characteristics in
the selection and establishment of protected areas in the country,
including:
a) their direct or indirect relationship with the biodiversity protected;
b) the recreational opportunities offered;
c) the educational opportunities offered;
d) the physical protection of the PA;
e) economic opportunities offered.
ACTIVITIES:
1. Ask the participants to locate their own homes within a specific
geographic—-geologic context, and then to identify the closest protected area.
Ask them to describe how the protected area has influenced the economy or daily
life of the population in the region. If there has been no influence, then
explain why not.

RELATED LESSONS:

Unit A (Orientation): Lesson 5
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LESSON 4

FLORA AND FAUNA OF THE COUNTRY

OBJECTIVES:

By the end of this lesson, the participants should be able to:

1.Describe the ecological associations and communities most
representative of their country.

2.Indicate the species of flora and fauna in danger of extinction and the
places where they are located.

3.Demonstrate awareness of the importance of genetic resources and
indicate the main such resources that exist in their country.

4 .Demonstrate knowledge of the terms "exotic species, native species, and
endemic species" and be able to name examples from their country.

REFERENCES:

National textbooks; 0Oldfield, 1984; Mackinnon et al, 1986; IUCN "Redbooks" of
endangered species; Hoyt, 1988; Maunder, 1992.

PRESENTATION:

1.1Using maps indicate the most important ecological associations and
zones 1in the country, highlighting those that are unique to the
country. Indicate those that are under greatest pressure.
Describe the processes or interrelations that make these
associations and communities unique or interesting.

2.1Describe some notable examples of interdependence between flora and
fauna.

2.2Describe the situation of species of flora and fauna that are in danger of
extinction.

2.3.Describe the origins of the flora and fauna in the country, that is
discuss aspects of biogeography. Have some species become extinct
in the past?

3.1What are the centers of biological diversity in the country? Describe

where they are located. What are some of the "indicator" species?
(for example: butterflies, birds, insects).

3.2Explain the importance of genetic resources and indicate which are the
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most well-known in the country and in the world. Describe the
conservation situation of genetic resources in the country.

3.3Describe the protected areas system in the country in relation to the
protection of species, vegetative communities, and natural
ecosystems. Were there protected areas specifically created for
the protection of endangered species? Are there still endangered
species not covered by the protected area system?

4. 1Define the terms "exotic, endemic, native, and indigenous species".
What are the most important endemic and exotic species in the

country? Use both scientific and common names. Describe the
problem of exotic species, and the negative impact they can have on
native species. (See Dla to review terminology) .

4.2Describe existing commercial projects of wildlife or livestock
management and of vegetative exploitation in the country. Explain
if these projects are sustainable in the long term.

4 .3Describe existing programs for controlling the exploitation of flora
and fauna in the country.

4. 4Mention which books and other publications would be useful for the

participants.
ACTIVITIES:
1. Present a slide show about the flora and fauna in the country. Promote a
discussion on particular situations of some of the species presented (endemic,
in danger of extinction, introduced, etc.) Use scientific names for the most

common species.

RELATED LESSONS:

Unit A (Orientation): Lesson 10
Unit B (Protection): Lesson 2
Unit D (Management) : Lessons 2, 3, and 4
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LESSON 5

NATIONAL SYSTEM OF PROTECTED AREAS

OBJECTIVES:

By the end of this lesson, the participants should be able to:

1. List the areas included in the national system of protected areas.

2. Describe the background of the creation and development of the system.

3.Explain the objectives of the system of protected areas and the
accomplishments reached.

REFERENCES:
Documents about the national system of protected areas.
PRESENTATION:

1.1Describe and analyze the existing protected areas in the country based
on their representation of the flora, fauna, ecological regions,
etc.

1.2Describe and analyze the existing categories of management in the
national system.

2.1Present the history and evolution of the system of protected areas:
first areas, reasons for their creation, problems. Explain the
role each area plays in the protection or conservation of the
country's environment.

3.1Present the objectives of the system of PA's. What relation does the
PA system have with the national objectives for development and

conservation.

3.2Discuss which government and non-government institutions collaborate with
the system. Which are they and in what ways do they collaborate?

3.3Analyze the perspectives for the future (new areas, management
partnerships etc.)

ACTIVITIES:

1. Present a slide show of the areas in the national system. Prepare an
outline of the National System of Protected Areas.
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RELATED LESSONS:

Unit A (Orientation): Lessons 6 and 7
Unit B (Protection): Lessons 1,2 and 3
Unit D (Management) : Lessons 1, 11 and 12
Unit E (Administration): Lesson 2
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Lesson 6

ORGANIZATION AND FUNCTION OF A NATIONAL SYSTEM

OF PROTECTED AREAS

OBJECTIVES:

By the end of this lesson, the participants should be able to:

1.Describe the administrative structure and chain of command in the system.
2.Describe its proper functions and responsibilities.

3.Demonstrate understanding of pertinent legislation.

REFERENCES:

Documents covering policies, laws and pertinent regulations; organizational
charts.

PRESENTATION:

1.1U0tilizing organizational charts, describe the administrative structure of
the PA system (national, regional and local offices).

1.2Explain the chain of command from the field personnel up to the highest
authorities, and the functions and general responsibilities of each
position.

2.1Describe the functions of each position in the agency. Be specific about
the role of the field personnel in their interaction with the public, in
particular with law violators. What is their Jjurisdictional territory
and areas of enforcement? Make mention of established policies and other
existing norms covering the actions of field personnel. What is the
responsibility of the PA chief administrators in Jjurisdictional law
enforcement processes? This last point should be discussed fully. (See
Lesson B2.)

3.1Explain the legislation in force concerning the responsibilities of the
officials of the PA, especially of those present in this course.

3.2Explain the relevant laws and regulations concerning infractions in
Protected Areas. Discuss their effectiveness.
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3.3Explain the existing norms concerning the use of uniforms, identification
cards and other pertinent topics.

- It would be advisable to present to new officials a realistic overview of the
field working conditions. This overview should include conditions such
as: lack of equipment, the need of field personnel to cook for
themselves, difficult climatic conditions, special situations which
require little or excessive amounts of work, etc. This part of the
lesson should be presented by an experienced field worker with good
communication abilities.

Ideas could be presented as to how to make better use of the daily routine or
of free time. For example:

- Become a naturalist, observe and make note of the changes constantly
occurring around them in a field notebook which is always carried with
them.

- Make limited collections of natural objects from the area, with the idea of
creating a base for a future program of environmental education (living
specimen should not be collected, especially of rare or endangered
species) .

- Learn all that is possible about the area; borrow and read books from nearby
libraries; speak with scientists and others who visit the area to gain
from their knowledge.

- Present programs in the schools and before other organized groups in the
region (after receiving authorization from supervisors).

- Maintain in good condition the infrastructure for which one is responsible.
Although field personnel may have limited funds for this end, there is
much that can be done by making continual and timely maintenance.

ACTIVITIES:

1. Concerning responsibilities of field personnel, present case studies or
hypothetical examples, and together with the group analyze what the individual
should do in each situation. To the extent possible, try to represent real
life situations of the group, using role-playing in which one participant plays
the role of an area visitor or law violator and another the role of the area
guard. This exercise requires preparation, but it is a useful method for
teaching while lightening the rhythm of a perhaps otherwise tiresome class.

RELATED LESSONS:

Unit B (Protection): Lessons 2, 8 and 9
Unit E (Administration): Lessons 3 and 14
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Lesson 7

INTRODUCTION TO THE MANAGEMENT OF PROTECTED AREAS

OBJECTIVES:

By the end of this lesson, the participants should be able to:

1.Define what is natural resource management.

2.Identify five reasons for natural resource management and the function of the
PA in this sense.

REFERENCES:

Miller, 1980 (Spanish); Moore, 1984; MacKinnon et al, 1986; Corfield, 1984.

NOTE:

In the development of this lesson the information suggested in Lesson 1 of the
Unit on Management of Natural Resources can be utilized. Focus on the reasons
why resources of a PA should be managed. Present examples.

Also, mention should be made of programs (or subprograms) with which a PA
should work (public wuse, management of natural resources, protection and
administration) and the role of planning.

RELATED LESSONS:

Unit D (Management) : All Lessons

Unit E (Administration): Lesson 2

ACTIVITIES:

1. Each participant should present some activity of resource management in
which he has participated, or of which he is aware. They ought to describe

what the work entailed, and which were the objectives pursued in the short and
in the long run.
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Lesson 8

HUMAN RELATIONS: BASIC ELEMENTS

OBJECTIVES:
At the end of this lesson, the participants should be able to:

1.Describe the elements of good human relations in the carrying out of one's
work.

2.Analyze the personal interactions which one maintains with co-workers,
concessionaires, visitors and neighbors of a PA.

3.Increase their effectiveness as officials, by improving the manner in which
they relate to other officials with whom they come in contact.

PRESENTATION:

Find a specialist in human relations or a sociologist to conduct at least part
of this 1lesson or short course. There are various techniques that such
professionals can use which are very useful in getting the major points across.

1.1Describe the elements of human relations; relations with wvisitors, local
residents, other users, concessionaires and co-workers (Supporting
Document E6a and Lesson E3.)

2.1Focus on the importance of the image of the PA and the role that officials

play in creating this image. Each activity or statement made by PA

employees is known and analyzed by others. When dealing with a PA, the

analysis 1is even more detailed due to the possible conflict between

management activities and relations with neighbors, concessionaires, etc.

PA officials must be careful in what they do and say in order to not

bring harm to the PA or to themselves. Clearly distinguish between human
relations and public relations.

2.2PA employees are subject to frequent observation and criticism from other
people from 3 different points of view: his colleagues, local

inhabitants, and PA visitors. All of them see the employee in a different
way, and all help to create an image of what that employee is like.

PERSPECTIVE-LOCAL PEOPLE

PERSPECTIVE- PARK PERSPECTIVE-

COLLEAGUES EMPLOYEE VISITORS

PA IMAGE
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The

final image created of each of the employees in this manner, in its

entirety, creates the 1image of the PA for the general public. The
conclusion is then, that every PA employee MUST be concerned with the
image that he projects to others, since it reflects upon the PA and all
of the PA employees.

3.1When difficulties surface among work colleagues, one must know how to solve

the problems. It is important to emphasize the virtues of patience,
mutual respect, and effective communication between individuals. A
genuine understanding of personal problems and of the work done by others
helps solve conflicts. When intervention is required, the directors of
PA officials must display tact and comprehension when attempting to
resolve personnel problems. Frequently a frank discussion between the
involved work colleagues, moderated by the boss or director, can help to
resolve problems.

3.2The issue of dealing with conflicts between co-workers is best treated by

specialists in this field. While such specialists wusually work in
private industry, similar situations and problems between co-workers
exist in all types of institutions. In many cases the resolution of
conflict among workers should include all involved persons even of
different hierarchical levels. A short course of this nature should
allow a minimum of three days in order to produce optimum results. It
should allow for mechanisms by which agency personnel can recognize their
own human relation problems and move to correct them. It also should
provide techniques that the personnel can use after the course to resolve
interpersonal problems that may occur. (See point Eb6a.)

4.1This type of course also is quite beneficial for eliminating obstacles of

hierarchy or administration which impede the ability of the personnel of

a PA to act as a team. Work styles which promote problem solving,
collective decision making, and active involvement of all personnel under
the leadership of the director are invaluable. Such an administrative

style, although rarely found, is becoming more common, particularly in
the private sector where it is used with great effectiveness.

ACTIVITIES:

1.Ask participants to tell of work situations which led to conflicts among co-workers, and how these

conflicts were resolved. Suggest alternatives to the mentioned problems.

2.Use hypothetical cases or simulated games designed to represent typical situations in which the

® Q Q O w

official has to deal with a conflictive or complicated situation. The course participants
should play the various roles presented. For example:

. An Area Director with a park guard who missed work because he was drunk.
A new park guard on patrol with experienced guards.

. An Area Director assigning responsibilities at the beginning of a workday.
. A park guard with a rural neighbor found illegally hunting.

A park official with a visitor who has been cutting flowers.
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f. Two park guards discussing who will take the vehicle to town to make purchases.
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Lesson 9
BASIC COURSE IN FIRST AID
OBJECTIVES:
By the end of this lesson, the participants should be able to:

1.Describe the basic principles of first aid and how to act correctly when
dealing with an injured person.

2.Carry out the necessary first aid in cases of respiratory problems, bleeding,
bone fractures, and shock.

3.Mention at least four preventative measures for sicknesses.

REFERENCES :

National first aid texts (there are Red Cross texts in Spanish and other
languages) .

PRESENTATION:

Normally the basic first aid course requires 40 hours, and it 1is strongly
recommended to set aside this entire time for the training. Often in courses
for park guards and other officials of protected areas an abbreviated first aid
course is given of 20 hours or less. However the results of this shortened
course are less than optimal. Also one needs lots of practice with the first
aid methods and procedures in order to be able to use them effectively. Since
such practice requires time, it is recommended to:

1. Give a basic course of 40 hours to all officials;

- provide each participant with a book or other memory aid so that they can
reference what they have learned after the course;

-[lrepeat the basic course every three to four years in order to refresh the
knowledge of the participants, OR

2.Train some staff from each PA, and then they will be able to transmit
their knowledge to their colleagues in mini-courses carried out
periodically in the PA. This may require some additional course
time in order that these new instructors receive training in how to
best teach this subject.

It is extremely important to identify a qualified instructor in order to teach
first aid. Usually the Red Cross has instructors who can collaborate with such
courses. Avoid the temptation to obtain any medical doctor, as frequently they
do not have the techniques or practice required to teach such a specialized
lesson.

In case there exist specialized first aid themes common in the PA of the
majority of the participants (e.g. altitude sickness), these should also be
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covered.

1.1 The content of the course ought to include:

- What is first aid?

- The 10 basic rules of first aid.

- Order of priority for treating an injury (breathing, bleeding and shock).
- How to transport the patient.

2.1Methods for diagnosing and treating respiratory problems (artificial
respiration), hemorrhaging (discuss the use of tourniquets), shock, bone
fractures, cleaning and bandaging of wounds and punctures.

3.1Present a section about preventative measures for maintaining one's personal
health:

- Boiling water

- Washing foods

- Hygienic conditions in the kitchen and bathroom
- Diet

- Medicine and drug abuse

- Use of a medicine kit

ACTIVITIES:

1. The participants should practice each part of the instruction together as
part of the course.

2. Present hypothetical but realistic situations, asking that they answer and
act out what the situation requires.

3. If time allows, take the group to the field and arrange hypothetical
situations with patients which simulate various types of problems which require
first aid. This ought to be included as part of the final practice of the
course.

RELATED THEMES:

Unit A (Orientation): Lesson 14
Unit B (Protecc.): Lessons 6 and 7
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Lesson 10
PRINCIPALS OF ECOLOGY AND BIOLOGY
OBJECTIVES:
By the end of this lesson, the participants should be able to:
1.Demonstrate understanding of the basic concepts of ecology and biology.
2.RApply the general ideas of ecology and biology to the particular situations
of the PA in which they work.
REFERENCES :
Margalef, ; Starr and Taggart, 1981; Odum, 1971 (and later editions); US Peace
Corps, 1977; Soule, 1986; Standard biology texts.
PRESENTATION:
This lesson should be a combination of group dynamics and lectures. Group
dynamics should involve games or group activities designed to demonstrate

environmental concepts.

1.1.Taxonomy. Explain how scientists differentiate among order, family, genus,

species, etc. Describe the significance of scientific names and the
necessity that the participants learn the names of the most common
species in their PA's. Take the participants on one or more field trips

in order to show them pertinent taxonomical characteristics.
1.2.The following concepts concerning ecological processes should remain clear:

- The quantity of air, water and soil that exists on earth is fixed. [There
will never be more.

- Plants utilize sunlight to produce sugars, starches and oxygen (through
photosynthesis) that the rest of living organisms need.

- Some animals eat plants. Some animals eat other animals which eat plants.
Some animals eat plants and animals (producers and consumers; herbivores,
carnivores, omnivores, and decomposers) .

- Any group of individuals of the same species in an area over a determined
period of time constitute a population; whether a population of mice, a

population of corn plants, or a population of human beings.

- Definitions of ecosystem, food chains, and food webs.

- All the populations of living things that interact and influence each other
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in a given area, small or large, form an ecosystem.

- There are various cycles in an ecosystem, such as a food cycle, a water
cycle, and a soil cycle.

- Man can damage an ecosystem through such actions as devegetating the land,
polluting, burning, excessive hunting, etc.

1.3.Speak about the concepts of community, plant associations, and life zones.

1.4.Focus on the role of man in the ecosystem. How are the PA's a
manifestation of the role that man plays in ecosystems? (Destroyer vs.
Conserver)

1.5.Discuss the term Biodiversity (or biological diversity). It 1is an

"umbrella" term which indicates the degree of wvariety in nature.
Generally biodiversity is considered at three levels: genetic diversity,
species diversity and ecosystem diversity. Genetic diversity includes
all of the genetic information contained in the genes of plants, animals,
and micro-organisms that inhabit the Earth. Species diversity is the
variety of living organisms that inhabit the Earth (or a site or region).
Ecosystem diversity refers to the wvariety of habitats, Dbiotic
communities, and biological processes in the biosphere.

ACTIVITIES
1. Divide the class into small groups and assign each group a small area near

the meeting room asking them to inventory the species and non-living resources
found in the area and to determine the dependent relationships that exist among

them. This exercise can be extended over the entire length of the course, the
results being obtained from observations taken at different hours over several
days. Precise instructions are required for the exercise to be done correctly.

RELATED THEMES

Unit B (Protection): Lesson 2
Unit D (Management): Lesson 2
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Lesson 11

INTRODUCTION TO ENVIRONMENTAL INTERPRETATION IN PROTECTED AREAS

OBJECTIVES:

By the end of this lesson, the participants should be able to:
1.Describe the philosophy and goals of environmental interpretation.
2.Describe the importance of environmental interpretation for the PA's.

3.Describe the environmental interpretation activities which exist in the PA's
of their country.

REFERENCES:
The same as for Lessons 1 and 2 of the Unit of Environmental Interpretation.
NOTE:

For the development of this lesson one can utilize the information suggested in
the presentation and activities of the Lessons 1, 2, and 4 of the Unit on
Environmental Interpretation.

Focus in particular on the following: the difference between environmental
education, environmental interpretation, and information; the importance of
recognizing how cultural factors influence the development of interpretation
programs; the different methods for carrying out the interpretation.

All participants should obtain at least a superficial knowledge of how to
improve their interaction and relations with the public; as such it would be a
good idea to review Lesson 2, techniques of personal interpretation. If time
allows, put the participants in a position where they can practice what they
have learned with visitors.

Supporting documents: See those presented in Lessons 1, 2, 3 and 4 of the Unit
on Environmental Interpretation.

RELATED THEMES:
Unit C (Interpretation): Lessons 1, 2, 3, and 4

Unit D (Management): Lesson 7
Unit E (Administration): Lesson 5 and 6
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Lesson 12

ORIENTATION IN THE FIELD: USE OF MAPS AND COMPASS

OBJECTIVES:
By the end of this lesson, the participants should be able to:
1.Use effectively a topographic map.

2.0rient themselves in the field using a topographic map and compass.

REFERENCES:
The same as for Lesson 5, Protection Unit.
NOTE: (taken from a course organized by Bill Wendt, USNPS)

The information suggested in the introduction and activities of lesson 5
(Protection Unit) and their respective appendices should be utilized in the
development of this lesson.

PRESENTATION:

After extensive practical experience with many groups representing different
educational 1levels from primary through university, it has been found that
practical orientation in the use of a map, of the compass, and of measuring
distances by pacing, are skills not taught outside of the Boy Scouts and as
part of the sport of orientation in Europe and increasingly in other countries.
As such it is necessary to begin at a basic level and progress to the more
complicated. Unfortunately it is impossible to shorten the require teaching
time. Six hours are necessary for the basic course and 5 more hours of
practice are needed in site design in order to leave a lasting impression.

BASIC MATERIALS:

The basic materials required are a geographic map, compass (preferably the
Silva brand), ruler, and graph paper. As participants work better when are
using their own compass, it is best if each participant has his own for this
practice. The investment (more or less $7/person) is not much when dealing
with technicians or professionals who will utilize this tool in their work.
TEACHING MATERIALS:

Materials required include an overhead projector, a slide projector (35 mm),
chalkboard, and large paper with makers.

PROCEDURE :

The time should be organized in order to cover the following:

1.5 hours (in classroom in order to concentrate on the principles):
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-Understand the cardinal points on a map and on a compass (i.e. the system of
360 degrees).

-Understand the use of symbols on a map.

- Practice reading contour lines and transforming these graphically onto a page
displaying the landform as a cross section of the horizon.

- Understand the use of scale and its application in measuring distances on the
ground.

-Understand the orientation of the map on the ground and what is signified by
the magnetic variation.

2 hours (classroom) :

-Use of the compass (Silva brand) as a protractor (all the participants should
remain seated).

-Use of the compass as compass. All of the participants should stand and
practice finding bearings with the compass against their chests.

Finish the day early so that in the evening the participants can study the
course materials with the promise of a quiz on the following morning.

2 hours (classroom and outdoors)

- Measure distances by pacing.
-Follow a polygon form on the ground which has at least 6 stations, each with
its respective distances and compass bearings.

1 hour (optional)

-Orientation on the ground using topographic points (at least 45 degrees of
separation and preferably with a third point of reference) on the horizon
in order to fix the exact point where the group is located.

4 hours (optional)

Site design by groups of 6 people each. All the materials mentioned above will
be needed along with an area of 1 to 2 hectares. In order to compare the
optimal use of an area, it could be interesting if each group use the same area
on which to designs one of the following:

- a picnic area.

-an area for camping with automobile access.

-an area for camping without autos, with only pedestrian access.

-an area for group camping.

-a parking lot next to a visitors center.

-an amphitheater for environmental interpretation with Dbenches, screen,
projection house, campfire, etc.

RELATED LESSONS:

Unit B (Protection): Lessons 5, 6 and 8.
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Lesson 13

PATROLLING TECHNIQUES

OBJECTIVES:
By the end of this lesson, the participants should be able to:
1.Describe why patrols are carried out.

2. Plan and execute successful patrols in their PA.

NOTE:

The information suggested in Lesson 6 of Unit B "Protection" should be utilized
as the basis for the development of this lesson.

Mention the importance of field observations (see Lesson 2 of the Protection
Unit, especially B2a).
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Lesson 14
BASIC SURVIVAL TECHNIQUES
OBJECTIVES:
By the end of this lesson, the participants should be able to:

1.Describe the factors which influence the survival of an individual under
difficult field conditions.

2.Demonstrate 5 survival techniques that they would use in difficult field
conditions.

REFERENCES:

Setnicka, 1980; May, 1973; Supporting documents from Lesson 7 of the Protection
Unit.

PRESENTATION:

1.1 Refer to the Supporting Document entitled "Psychology of Survival" (B7d) in
order to point out psychological factors which influence one's conduct
when under difficult conditions for survival in the field.

2.1Speak in detail about aspects that should not be ignored when in the field:
for example, the need to eat and to drink water and to be adequately
dressed in adverse climatic conditions. Point out some of the ways to
orient oneself such as the use of shadows and the location of mosses and
lichens on tree surfaces which are found predominately on the south side
in the southern hemisphere and on the north side in the northern
hemisphere.

2.2Present a list of edible wild plants of the country or the work area and
give keys for their identification and preparation. Be certain that the
participants do not confuse them with poisonous plants.

2.3S8peak about how to find water and how to construct temporary shelters.

ACTIVITIES:

1. Request that some of the participants present their own stories of being
lost or of having to "survive" wunder difficult conditions. These should
include explanations of how they got out of their predicaments. Suggest how
they might have improved their situation.

2. In a sunny spot demonstrate the movement of the shadow of a stake and
explain how one can orient himself by this shadow.

3. In the case that this course is conducted for personnel of a specific PA,
one should point out the topographic factors (rivers, mountains, ranges) and
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climatic factors (wind direction) which can help to orient oneself. Also
discuss the edible plants found in the area.

RELATED LESSONS:

Unit B (Protection): Lessons 2, 4, 5, 6 and 7.
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Lesson 15
THE USE AND MAINTENANCE OF EQUIPMENT
OBJECTIVES:
By the end of this lesson, the participants should be able to:

1.Explain the importance of routine maintenance of equipment and
infrastructure.

2.Correctly use and maintain the most utilized equipment in the PA.

REFERENCES:
Notes from lesson E13.
PRESENTATION:

Use Lessons E13 (Maintenance in the Administration Unit) as a reference for the
development of this lesson.

1.1Explain the general importance of doing routine maintenance of equipment and
infrastructure.

1.2Explain the responsibilities of each individual for maintaining equipment in
good condition. Choose the equipment that shows signs of greatest use,
and give the participants the opportunity to practice with its use and
maintenance (equipment such as: camping tents, backpacks, boots, sleeping
bags, two-way radios, horses, small arms, motorcycles, and other
vehicles) . If deemed convenient, the most experienced wardens can be
asked to give a demonstration on use and maintenance.

1.3Discuss responsibilities for maintenance of buildings (offices and
residences) .

1.4Explain the system of equipment inventory that each PA should follow
concerning the use and loan of equipment.

ACTIVITIES:

1. There should be a practice in the use and maintenance of the equipment
which is either the most commonly used or the most complicated to use.

RELATED THEMES:
Unit B (Protection): Lesson 8

Unit C (Interpretation): Lessons 7 and 9
Unit E (Administration): Lesson 13
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Lesson 1
PROTECTION OF WILDLANDS AREAS: ORIENTATION
OBJECTIVES:
By the end of this lesson, the participants should be able to:
1. Explain what the protection of wildlands areas consists of.

2 .Describe the situation in the PA system in terms of the protection of its
natural resources.

3.Analyze the situation and prepare an outline for a protection plan for the
PA they represent.

REFERENCES:

Mackinnon et al. 1986; Moore, 1984; Corfield, 1984; Supporting Documents to
this lesson.

PRESENTATION:

1.1Explain what protection means. (See Supporting Document Blb for a
definition). Explain that protection can be understood in two ways:
from a narrow point of view (repressive), or a wider point of view
(educational) .

1.2Explain what a protection program for a PA consists of (for this one can
use Supporting Documents Blc).

- Protection of PA resources from human activities (ex: poaching, illegal
extraction of firewood, etc.)

- Protection of PA resources from natural phenomenon (fires, floods, etc.)

- Protection of visitors and other users from natural conditions existing in
the PA (e.g. dangerous animals, flash flood, volcanic eruptions)

- Protection of officials and employees of the PA while carrying out their
work responsibilities (adequate equipment and training)

- Protection of visitors from other visitors (robbery, conflicting uses)

2.1The protection of a PA will have a different focus and emphasis depending
upon the management category. In scientific reserves protection
activities may emphasize use restrictions, while in multiple use areas
they may be more focused at controlling and regulating certain
activities, rather than on their prohibition.

2.2Explain the protection situation at the level of the national PA system,
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including problems of colonization and illegal hunting as well as
relevant legislation. What are the origins of the principal problems of
the PA? Where do the participants believe that protection activities
should be focused? One should guide the participants towards the
conclusion that almost all protection problems which threaten the PA's
integrity originate outside of the PA, in populated zones.

3.1The protection program is only one of many that the PA has and that should

be clearly defined in the Management Plan and/or Operational Plan.
While the protection program is essential for the maintenance of the
natural integrity of the PA, other programs - such as education and
recreation - which deal directly with the public and can affect the
public's attitude toward the PA, also support the objectives of the
protection program. This interrelation and dependence of the programs
in a PA should be emphasized (see Supporting Documents Bla and Blb).

3.2Each PA should have a protection plan, which should be developed
considering various factors (review Supporting Document Blc with the
participants). Focus on the points of "critical areas" and of
preventative actions, or the educational side of protection. It should
be pointed out that protection plans are stronger when they are done by
PA personnel for the various sectors of a PA, rather than for the entire
area. It should also be stressed that to develop a good protection
plan, one is actually preparing a small management plan. Reemphasize
that all the programs and activities of a PA should be interrelated and
complementary.

ACTIVITIES:

1. Show slides of aspects related to PA protection: guards, arms, field
equipment, critical areas, educational activities, signs, visitors, etc.

2. Ask the participants to identify problems facing their PA, and the
solutions they have found. Orient their experiences toward the role that
educational activities can play in solving such problems.

OPTIONAL ACTIVITIES:

1. Visit a nearby PA and identify its critical areas, the principal problems
which threaten these areas, and the activities pursued to solve the problems.

2. If time allows, have the participants develop a tentative protection
program for their PA, or a sector of their PA.
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Supporting Document Bla

PROTECTION IN MANAGED WILDLANDS AREAS

Adapted from article by: James Bellamy,
United States National Park Service, 1986

One of the basic objectives of protected areas is to protect them. It is a
concept integral to their existence, for to not protect them generally means
to lose them. Even the term "protected wildland area" directly implies
protection. The need and the responsibility for protection is incorporated in
most of the laws and decrees that establish wildlands area systems in most
countries, and in the laws that create individual areas. We must protect them
because the law requires that we do so. But there is a lot more to it. We
protect them because we want to maintain part of the environment in
perpetuity. We are convinced that to do so will bring many benefits to mankind
and future generations. It is essential that all the participants understand
why and what we must protect. The instructor should take several opportunities
during the presentation of this module to review these concepts.

Let's consider the "why". We protect for the conservation of natural resources
and cultural resources, both historical and archeological; for environmental
regulation, including the protection of watersheds; the conservation of
genetic material and the perpetuation of the species; for recreation and
tourism, reflection and inspiration, scenic beauty; and economic benefits; for
facilitating education and research; and for the knowledge and scientific
benefits that we obtain from the resources.

It is also appropriate to consider the "What". We protect the protected area
and its resources. We protect the resources from the people. We protect the
people from the resources. We protect the people from the people. We protect
the resources from the resources. Each of these must be carried out by the
protected area staff.

Protect the Resources from the People

Although in most cases protected areas have been created in order to conserve
natural resources, and also for the enjoyment of the public, the primary
consideration must be for the conservation of the resources, and not the
enjoyment of the public. If it were not like this, and if we were to allow
people to destroy the resources, then in the end we would have nothing left to
protect. However, in the short term, during cases of emergency, considerations
for the well-being of people may take precedence.

Protect People from the Resources

Many visitors to protected areas don't realize the risks that are present.
These risks can be waterfalls, the danger of drowning, of getting lost, of
dangerous animals, of snow or rock falls, instability of ruins, and many
others. We are obliged to inform them of these risks.

Protect People from People

This consideration presents us with the need to enforce the law, to ensure
high levels of public hygiene and to regulate the concessionaires that operate
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within the area. Unfortunately, even within the protected areas, there is
crime and infractions of the law that affects visitors and area employees. In
many countries, guards or rangers have legal authority to deal with these
situations. In others, they do not, and must rely on local authorities to come
to the area when these problems need to be dealt with.

In the same manner we have the obligation to protect public health by assuring
that water quality is adequate, that sewerage is treated appropriately, and
that food prepared by concessionaires is prepared in a sanitary manner.
Additionally we have the obligation to ensure that the prices charged by
concessionaires are fair, and that services rendered are of high quality. Many
of these functions may be the responsibility of staff not directly involved
with protection, depending on the organization of the area.

Finally, it is necessary to make periodic inspections to identify the dangers
that have been created by the staff itself in the workplace or that can be
found in the public areas such as buildings and roads. These dangers must be
taken care of in order to minimize the risk to visitors as well as staff.

Protect the resources from the Resources

This involves the harm that the resources can cause to themselves. For
example, the damage that a overpopulation of deer can cause to vegetation, the
harm caused by a volcanic eruption to an endangered species of animal,
avalanches and mudslides caused by earthquakes, the damage caused by exotic
species of flora and fauna, the role of fire, the deterioration to ruins and
historic monuments caused by the climate, and many more. In many cases, damage
is caused indirectly by human influence. However, one type of resource is
harming another. Philosophically, in some cases it is better to allow natural
processes to rectify the situation; in others, it will be necessary to
manipulate the resources in order to protect them. This will be discussed in
the Natural Resource Management section of the manual.

Protection Mechanisms

There are several ways to carry out protection. In general terms they may be
divided in indirect and direct means. The indirect means include environmental
interpretation, and planning; the direct means include resource management,
tourism management, and protection patrols. The key point is that there is a
strong interrelation between the different forms, and that all are important
in order to achieve proper protection.

Protection Work

The vast majority of protection must be done by guards or rangers, although
all protected area personnel are involved in one way or another in this task.
However it is the guards who are most directly involved in protection
activities. They must completely understand what their responsibilities are
and what their role is within the organization. It is important to develop a
personal pride and a professional spirit of camaraderie among them, by
teaching them the characteristics of a good guard, and making them feel that
they have those characteristics. The other lessons in this module will help
provide them with the skills needed to become good protection guards.
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Supporting Document Blb

PROTECTION AND CONTROL OF PROTECTED AREAS:
A CONCEPTUAL APPRECIATION

By: Alan Moore, Specialist in Wildlands Management
The Concept

Why do we protect some wildlands areas such as national parks and reserves?
Aside from the legal obligations required by legislation and decrees, we
protect them because society has determined that protected areas (PA) have
sufficient important qualities to demand very special treatment, in order that
they can be maintained for future generations.

The term "protection" does not mean that the PAs should be closed to all use.
It means that PAs should receive the use for which they were established,
whether it be the preservation of genetic resources, conservation of
ecological resources or ecosystems, the provision of recreational
opportunities, or areas for sustainable extraction of natural resources. It
means that protection must go hand in hand with the management of the PA's
resources; it constitutes the framework for control or enforcement which must
exist in order for proper, effective management to take place, avoiding
negative influences and illegal or non-compatible uses.

Figure 1: THE ROLE OF PROTECTION

PROTECTION

ACTIVITIES

NECESSARY
MANAGEMENT MANAGEMENT ECOLOGICAL/ANTHROPIC PLANNED

OBJECTIVES ACTIVITIES CONDITIONS RESULTS

PROTECTION

ACTIVITIES

A major part of the problem of protecting wildlands areas is that they do not
belong to any one in particular, but instead to the nation. To some people
this means they belong to everyone, and therefore anyone can do whatever they
want in them; while to others the wildlands areas don't belong to anyone; both
are anarchical situations, inimical to the long-term welfare of the PA. The
protection of these areas requires that this fundamental problem, which
involves the PA administration's image, presence and prestige, be dealt with
seriously and professionally.

On the other hand, in almost all PAs there are users who utilize them
appropriately in one way or another, generally for recreational purposes, but
also for many others: scientific, educational, training, resource extraction,
etc. The PAs' administrations have the dual responsibility to ensure that
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these activities are carried out in a sustainable manner, but also to minimize
the possibility that the users will have conflicts with the PA's resources
which will cause them personal injury, e.g. attacks from dangerous animals,
climatic factors which could surprise the user, or dangerous cliffs in user
sites. Obviously, the PAs, by their very nature, contain an infinity of risks
for the visitor, and it would be impossible to eliminate all of them; it is
probably undesirable to do so. However an effort should be made to avoid or
minimize as many as possible and to be prepared to confront the others.

A definition of wildlands area protection could be the following:

"Those activities of control and orientation of human actions which help to
ensure the compliance with the management objectives established for a
particular PA, including activities which tend to reduce those human actions
or natural conditions which put the user at risk."

Protection activities are varied and their implementation depends upon many
factors. Nevertheless, in general terms, they can be characterized in two
ways: orientational and repressive. These two types of activities can be
subclassified as indirect and direct, according to how they reach the
visitor/user.

Figure 2: CLASSIFICATION OF PROTECTION ACTIVITIES

DIRECT
ORIENTATIONAL
PROTECTION INDIRECT
ACTIVITIES INDIRECT
REPRESSIVE
DIRECT

Orientational activities are those related to the information given to, or the
education of the user concerning the rules and regulations of the PA,
permitted behavior, risks and dangers present in the PA, and other
conservation topics, which are intended to guide his/her behavior with regard
to the PA. Repressive activities would be those concerned with the
supervision and control of human activities and natural situations which would
have an adverse impact upon the intended management objectives for the PA,
including the user's experience in it as defined by those objectives.

Orientational versus Repressive Activities

At the system level of protected areas, as well as at the individual PA level,
policies should be prepared regarding the types of protection activities to be
implemented, and the attitude that PA personnel should take when confronted
with specific protection problems. (This in addition to the general concerns
originating from threats and conflicts with other institutions, public and
private, arising from the lack of respect which they may demonstrate for the
jurisdiction of the PA system over its PAs.) These policies can be expressed
by means of laws and other legal documents or simply by administrative actions
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and internal communications which indicate a coherent and consistent line of
thought. The ideal situation is a combination of both.

In general, it is believed that repressive type actions are counterproductive
for protected areas unless they are accompanied (and hopefully preceded) by a
solid educational activities directed at the user or potential law-breaker. It
is essential to avoid creating enemies among users and neighbors of the PAs,
and if possible, educate them so that their comprehension and good will aid in
protecting the PAs. This is not always possible, and repressive actions are
necessary, not just as a last resort to protect the PAs, but also to
demonstrate the seriousness of the PAs' administration to achieve its
objectives. In reality, the PAs are a microcosm of the rest of the world,
where police presence is essential for maintaining public order, even though
society continues to struggle to minimize the need for it.

In some PAs which have sufficient technical and economic resources, priority
is given to the positive (orientational) activities. Normally these are the
PAs with administrations that recognize that the management of their PA cannot
be isolated from its socio-economic context, and that to obtain optimal
management results it is essential to work together with the local population
and PA users. This concept is fundamental for modern management of PAs, and
repressive actions should constitute a secondary, albeit necessary and
complementary, element to the orientational activities.

However, the reality in most PAs to the present time has been to emphasize the
repressive actions, both because they are easier to implement, and because the
technical capacity to carry out a good educational program is lacking. The
ideal situation is to achieve a balance of both.
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Supporting Document Blc

FACTORS TO TAKE IN TO ACCOUNT WHILE PREPARING
A PROGRAM OR PLAN FOR THE PROTECTION OF A PROTECTED AREA

By: Alan Moore, Specialist in Wildlands Management

1. Identify significant natural and cultural resources

-Carry out resource inventory (see Lessons B2 and D2)

-Identify critical resources: endangered species, genetic resources
which may have some potential for human use, important habitats,
communities or ecosystems, watersheds, archeological sites,
historic buildings.

2. Identify protection problems and their causes:

-Natural factors: unstable soils, erosion, flooding, drought, natural
fluctuation of wildlife populations, diseases, fire.

-Human factors: hunting, capture and sale of wildlife or plant species,
grazing, agriculture, fire, recreational activities.
Human factors should be characterized according to:

- Identification of individuals or groups

- Identification of community or other site

- Socio-economic level

- Type of impact, and its physical source (in or outside PA)
- Access points to PA.

3. Identification of CRITICAL SITES in the PA, that is, where the resources
identified in point 1 have the greatest problems in surviving, where the
greatest pressures are placed upon those resources, or where the resources in
general of the PA are subject to irreversible negative impact. For example:

- Intensive visitor use sites

- Access points: roads, trails, rivers

- Vegetative recuperation sites

- Sites susceptible to natural catastrophes (floods, fires, mudslides,
avalanches, volcanic eruptions)

- Sources of potable water

- Habitat for endangered species

- Sites where illegal resource use occurs (hunting, forest product extraction
etc) .
- Points where visitors have greatest risk of encountering dangerous
animals, getting lost, etc.

4. Selection of Control Mechanisms

-Education programs
-Signs, publications
-Water quality monitoring
-Location of access points in places where critical sites would be
avoided
-Strategic location of guard posts
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-Patrolling

-Purchase of fire fighting equipment

-Training of personnel

-Preparation of emergency contingency plans

-New laws and regulations

-Safety program for visitors and employees (identification of
hazards/risks. information/education, training and acquisition of
proper equipment) .

5. Basic considerations for the selection of control mechanisms:

-Availability of funding

-Availability of staff

-Training needs

-Equipment and transportation needs

-Need for a Safety Program which would involve the following
components:

a.Periodic inspection of identified hazards and risks in the
buildings, roads, trails and public use areas.

.Hazard elimination/reduction

.Ensure that safety equipment exists and is functioning
appropriately (e.g. fire extinguishers, rescue equipment)

.Adequate safety information provided to visitors concerning
risks (e.g. fog on highway, forest fires, animals)

.Contingency plans prepared: e.g. fire fighting
system/organization, search and rescue teams available.

Q O

Q.

()
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Lesson 2

RESPONSIBILITIES OF A PROTECTED AREA GUARD

OBJECTIVES:
By the end of this lesson, the participants should be able to:

1.Describe the hierarchical and administrative system within which they are
working.

2.Mention at least eight responsibilities corresponding to their service in
the PA.

3.Describe the strong and weak points of the legal framework which defines
their functions in relation to the protection of the PA.

4 .Explain what monitoring of natural resources means, and describe two
activities that should be done to carry it out.

5.Explain why this activity is important for the protection of wildlands
areas.

6.Carry out procedures necessary to monitor existing resources in their PA.

REFERENCES:

Pertinent laws and regulations; Corfield, 1984, Ch. 10; Moore, 1984; "PARKS",
Vol. 7, no. 3; Mackinnon et al, 1986.

PRESENTATION:

1.1Define the administrative hierarchy with respect to PA protection, from the
warden who confronts an infraction on the ground to the imposition of
sanctions. Locate the position of each of the participants within this
hierarchy. Present a schematic diagram of the hierarchy.

2.1There are a series of general rules applicable to the situation of wardens
in the PA. These rules are part of the SERVICE of the wardens to the
PA:

Serve the public

Exemplify good conduct

Report on that which is observed

Volunteer information and interpretations to the public
Investigate situations which are out of the ordinary
Control through your presence and intelligent actions
Engage in observing the conditions of the PA

Comment on each of these points.

2.2.Additionally, the following more detailed functions and responsibilities
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have been developed for PA guards and other equivalent staff:

- Know well every sqg. centimeter of the PA

- Be able to walk and orient himself at any time under any climatic conditions
in the PA

- Maintain himself in good physical condition, through regular exercise

- Be familiar with the laws and regulations which apply to the PA

- Know how to proceed when infractions of the law are incurred

- Know the activities of, and make recommendations to the other programs which
complement PA protection

- Be acquainted with, and be able to relate with local inhabitants

- Be capable of explaining to the users and local inhabitants the reasons
behind PA laws and policies which affect them.

- Be able to use the field equipment necessary to work in the PA

- Be trained in the search and rescue techniques applicable to the PA

- Be able to promptly and correctly utilize first aid techniques

- Be familiar with the PA's natural history, and make pertinent observations
about it

- Be able to follow instructions

- Be able to organize and carry out effective patrols

- Know how to inform supervisors in writing of what has been done/observed in
the field.

2.3As for the Chief Ranger, he/she should carry out the following functions:

- Provide organization, leadership and training to the law enforcement and
other protection rangers;

- Provide technical and conceptual guidance with regard to all of the
functions assigned to his rangers;

- Establish objectives and work plans, and make sure they are fulfilled;

- Delegate responsibilities appropriately;

- Establish rules for the appropriate implementation of protection work;

- Maintain good relations with other pertinent public agencies, and local
inhabitants;

- Work together with his rangers in the field when possible;

- Translate orders and policies from superiors into effective work in the
field.

2.4The warden must serve two different groups: his superiors and the public.
At times this duality of service can cause difficulties since some laws
or established policies are difficult to interpret to the public, and it
is the warden's responsibility to his superiors to see that these same
rules are applied. It is important that all the personnel of a PA be in
agreement as to how to act in all situations, but especially those in
which strict allegiance to the law could be impossible or very
problematic. In this way conflicts over interpretation of how to act in
complex or difficult situations can be avoided. It should be emphasized
that personnel should never publicly criticize their superiors or a
policy or law. The official policy concerning these situations should
be discussed.

3.1Explain the laws and rules that relate to the protection of PA. According
to these rules, define the role of the warden in relation to protection.
The wardens should carry with them a copy of the laws and rules that
support their activities in the field. A good protection program should
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define in detail the functions of the wardens, considering the laws and
general policies as well as the specific rules and conditions of each
PA.

4.1 During the development of a management plan for a PA, an inventory,
albeit preliminary, should be done of the natural and cultural resources
of the area. Often this inventory and description of the PA is
superficial, based on a revision of available literature and on some
brief visits to the field. It is the role of the warden, who is always
in the PA and knows it better than anyone else, to continue the
monitoring process, reporting on all that is found during his patrols.
The process of inventory and monitoring never ends, especially as
natural resources are dynamic and always in a state of change. As such
the field observations of the wardens over the years help to follow
those changes. Make the distinction between monitoring and inventory.

4.2Within a PA one of the functions of a warden normally includes the
collection of basic data which is sent to his superiors who are
responsible for classifying and utilizing it. It is obvious that the
observations and experiences of the wardens constitute the basis for
determining future management actions. As such the wardens should take
care that their field observations are well-made and routinely reported
in writing (Supporting Documents B2a, B4b, E5a and E7). Point out the
importance that the warden write down what he observes, and that he
learn to recognize that which is unique and important. Emphasize the
importance that some administrative mechanism exist to transmit and
utilize this information.

With the participants, review the field sheet for registering field
observations, point by point.

4.3Discuss with the participants the following responsibilities of a PA
guard/warden with regard to the monitoring of natural resources; are
these reasonable? Are they being carried out now? Can they be carried
out?

- Be able to identify the principal species of flora and fauna of the PA.

- Be familiar with seasonal and other routine changes which occur with the
movements and other aspects of the natural history of these
species.

- Be knowledgeable of associations and symbiotic relationships which exist
between species of flora and fauna, and between species of flora
and fauna and certain environments; i.e. which species normally
occur in association with others.

- Be acquainted with the habits and places where the fauna of the PA normally
can be found.

- Be aware which species are in danger of extinction, both in the PA and in
the surrounding area. Be familiar with their tracks, excrement and
other signs of the presence of these species.

- Inform immediate superiors of observations via routine reports.

- Know how to collect permitted specimens of fauna, flora, insects and
geology, and be familiar with the rules which govern specimen
collection.

- Be familiar with the archeological and historical resources of the PA, or
that may potentially be found there.
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- Be able to locate on a detailed topographic map those places where
observations have been made.

5.1As to issues of protection, it is clear that if we wish to protect natural
and cultural resources, then we must know them: what they are, where
they are located, and in what condition they are found. Those in charge
of protection in a PA should maintain specific files on the different
resources and have located on a map the critical areas where the
protection program should focus its efforts. Speak with the
participants about the existing data collection and data filing system.

Together with them analyze if this system can be improved.

ACTIVITIES:

1. Ask the participants to describe the legal problems that they have had when
carrying out their functions.

2. Develop a discussion concerning any doubts concerning the legal action of
the warden and other legal aspects important for the protection of the PA.
Use this discussion to orient future lessons over more specific aspects such
as patrolling techniques, protection and the visitors, firearm use, etc. The
lesson can be begun with this activity, and later other considerations and
points can be developed in an ordered fashion.

3. Have the participants prepare a form for use in reporting field conditions;
make sure they include the following points: Name of observer; Date; Time of
observation; Place; Climatic conditions; Species observed; Number observed;
Sex; Color of specimen observed; Size; Observed health; State of development
(for flora, whether it is flowering, in fruit etc); Behavior/activity (fauna);
other observations.

4., In order to meet the third objective of this lesson, walk with the
participants on a road or path and ask them to register their observations on
the field sheet prepared previously. Ask for their reports and discuss the
results.

5. Ask the participants if they know of natural conditions in their PA that
are in a state of change for whatever reason: natural or man caused. What are
the indicators which signal that change is or has taken place?
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OBSERVATIONS AND FIELD NOTES

(by Claudio Chehebars, Ecological Research Group,
Nahuel Huapi National Park, Argentina)

OBSERVATIONS AND FIELD NOTES

Unlike with vegetation, it is a long process to gain a good overview of the
fauna in an area. In the absence of special research projects, in most cases
there will be a steady accumulation of "accidental" and fragmented
observations resulting from hikes or patrols made in the area.

The objective of this document is to offer suggestions to help in making
observations and to get the most from them.

FIELD OBSERVATIONS

Fauna possess certain characteristics which complicate getting prompt and
systematic information.

- it is mobile and fluctuating

- a large percentage of species have nocturnal or twilight habits

- many species display elusive behavior and are difficult to observe even in
daylight

- generally the fauna of an area is made up of a few abundant species and many
rare (or uncommon) species

Because of these characteristics, it should be clearly understood that the
accumulation of observations can give a good, but only partial, overview of
the fauna in an area. To have a more complete knowledge requires special
techniques.

A warden's observations can contribute in four important ways:

1) The quantity and the identity of the species in the zone (in general or of
a particular group of species).

2) The abundance of the species (in absolute terms if possible, or in relative
terms) .

3) The distribution of the information discussed above with respect to types
of habitat. For example, in closed forest there are x number of
species, while in the palm forest there are y number of species; or in
the grasslands there is a group of bird species different than in the
forest; or a certain species is x times more abundant in the swamps than
in the woodlots.

4) The trends over time of the information discussed 1) and 2) above: that is
the monitoring of the fauna. For example, the mallard ducks have
doubled in population during the last three years in a certain area; or
the number of sightings of bears have dropped by half over the last two
years, etc.
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In general, periodic hikes or patrols can provide this sort of information, as
long as the observations are adequately recorded in the FIELD NOTES.

FIELD NOTES
(Based on the "Instruction Manual - Field Notes, M. Christie, 1980).

Essentially it is the process of putting on paper, precisely and objectively,
all observations made in the field. Although this can be tedious and it tends
to include the empirical impressions of the author (which are valuable), it
helps to reduce the subjective deviations over time in the memory of the
observer.

There are two possible ways to organize the Notes, but it is always
recommended that they be systematic and detailed. It is suggested that they
be organized in sections:

a) Diary: It is indispensable at the end of each day, or observation period in
the field, to write the Diary or General Register of Observations and
Activities. The pages should include the heading "DIARY" and your name,
date, and location. In the Diary facts should be entered such as:
weather condition, activities done, itineraries, hours of observation or
hiking, habitats visited, topography, general impressions, or
information that involves many species. Also a list should be included
of species seen, with an estimated number of the number of individuals
in each.

b) Specific Records: These are optional. They consist of notes on different
pages for the different species observed. Specific Records can be
established for species of greatest interest (endangered species, exotic
species, species being studied, species of special interest, etc.).
This allows for easy access to species specific information,
chronologically ordered, without having to comb through the entire
Diary. Observations could include: nature of the immediate habitat,
details of the field identification, gestures and traits, behavior,
voice, reactions when facing danger, mating habitat, nesting sites,
habits of searching for food, diet, if the species appears to be a
resident or not, etc. Repeated observations should be noted each time,
whenever the opportunity arises, for each type of animal.

Make observations about the interactions and interrelations: what do the
animals eat, in what plants do they seek refuge, what other species accompany
them, etc?

Make the entries as detailed as possible. For example, note other plants or
animals associated with that which is the focus of observation. Be as
specific as possible: write "conifer" or "wide-leaved tree" if the species of
tree is not known. When referring to an animal: is it on the ground, on the
trunk of a tree, or on a limb? How many individuals are there in the group-?
How many calls per minute? How many times does it take food to the nest? How
many plants are there per square meter?

At first, when beginning to learn to identify species, perhaps it is best to
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make detailed descriptions of the appearance of the species being observed.

Be aware that the appearance of many species changes with age or during
different seasons of the year. As often as possible, take note of the time of
day, especially in the Specific Records. Besides being useful information, it
helps to keep order among the pages and allows for a rapid location of the
information.

If registering second-hand information (something that you did not observe),
write down the source of the information: "Name of Person said . . .".

c) Catalogue: Optional. Collecting specimen is not a normal activity for a
park warden. Nevertheless, there are times when dead specimens are
found which one wishes to identify or which could be useful. A
catalogue is indispensable for ordering these items collected and
facilitates enormously the communication with museums or specialists.

The format of a catalogue is identical to that of the specific records, except
that the title of each sheet is "CATALOGUE". The catalogue contains
information which refers exclusively to the collected items and faithfully
contains the data which is written on the labels which should be attached to
the items. When beginning a collection, the Catalogue should be opened with
sequential numbers of each sample or item. The scientific name should be
included if known, or the most exact description possible. This name should
not be put on the label: if you are not sure of the identification, it should
be done by an expert. The name of the collector should be included, as well
as the exact location of the collection, and the date. A specimen without
this information HAS NO VALUE.

There is additional information which increases the value of the material.
For example, measurements (such as the weight of vertebrates which is changed
in their preparation), color, diet (if the stomach is opened), sex (this is
lost in birds during their preparation), reproductive state (size of gonads),
habitat, and others (sounds, associations, collection method, etc.).

d) Thematic records: Optional. Separate notes can be made separately
concerning aspects such as impacts from tourism or others, depending
upon the interest and concrete needs of the area.

One's memory is a traitor: whenever possible, notes should be written in the
moment that the observation is made. For this it is useful to have a small,
field notebook in which to write, later rewriting the notes more permanently.

For example, if a group of estimations of abundance of ten species of animals
plus data about where and how many wild cattle were seen are not written down
immediately, they will become totally confused when trying to make notes later
the same evening.

Do not write down the identification of a species if you are not 100% certain.

If uncertain, make the most detailed description possible of what was
observed. The humility to not risk an uncertain identification is very
important: no data is preferable to bad data.

The descriptions of location should be exact, so that another person can use
them to find the same place.
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WHAT IS MONITORING

(Translated from original Spanish from MANUAL DE GUARDARECURSOS,
prepared by CONAP, Guatemala)

Monitoring is the way that a park ranger can achieve a better scientific
knowledge of his protected area, both for himself and his supervisors.
Monitoring is the systematic collection of information in an area of
everything that the ranger finds and observes, during patrolling or in any
other moment during his work, with regard to natural resources, and special
events such as fires, floods or diseases, which occur within the area. This
type of information collection serves as the basis for studies and management
of the area.

Why is monitoring important? Nature is constantly changing. Therefore it is
important that the ranger do monitoring all the time, collecting the needed
information and delivering it to his supervisors, who will classify it and use
it in the appropriate way. With this information technicians and managers can
see the changes occurring within an area's ecosystem and also know if the area
is suffering from damage caused by human activity. This helps in the
management of flora and fauna for:

- Protection of endangered and threatened species
- Control of exotic species
- Recuperation/restoration of degraded areas.

MONITORING OF VEGETATION

Plants are extremely important for the life of a protected area. For this
reason a ranger should get to know all of the different species of plants in
his protected area, their normal situation and the changes that normally
affect them. This information is valuable when it is used together with
wildlife observations. Little by little the accumulation of information about
plants and animals helps us to understand the habitat of the plants and how
they relate to the animals.

This doesn't mean that the ranger must do detailed studies on the vegetative
life in all sectors of his protected area.

How does One Carry Out Vegetative Monitoring?
To carry out good vegetative monitoring, the ranger should do the following:

1.Identify all the species of plants that exist in his area (or sector where
he works) and make a list with their common and scientific names.

2.Estimate the abundance of each species (rare, infrequent, common, abundant).

3.Using a map, or making a sketch, indicate the locations where the plants can
be found.

4.0bserve and write down whether or not the plant is flowering or has fruit.
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5.0bserve and note whether any animal (including birds and insects) uses it
for food and which part of the plant is eaten.

6. Observe and note the state in which the plants are found: do they have
rotten branches, disease, etc?

7.0bserve and note the characteristics of the place where the plant grows: is
it flat or sloping; is the soil sandy or muddy; is it in the shade or
sun; in dry places or wet?

8.0bserve and note how the plant is distributed on the ground: does it grow in
groups or separately; is it spread over an entire space, or only in

special sites?

9. If the plant is damaged, try to find out the cause.

MONITORING OF WILDLIFE

Wildlife is important for nature, since animals are part of the food chain,
and any change in their lives affects other characteristics of the area.

Knowledge of wildlife species helps the ranger to better understand his
protected area. If there are any species that are disappearing or that are
sick, then his supervisors should be informed, in order to find a solution to
the problem. Therefore the ranger should collect information about an area's
wildlife in order to:

1. Make a list of all the area's wildlife.

2.Estimate the abundance of the different species and how it changes in the
course of the year.

3.Understand the habitat and local distribution of the different species.
4 .Determine which species are residents and which are only there occasionally.

5. Know which animals are introduced by humans, and how they influence the
area's ecosystem.

How To Do Monitoring of Wildlife

In order to carry out good wildlife monitoring, the ranger should do the
following:

1.Identify all the animals in the area and make a list of their common and
scientific names.

2. Estimate the abundance of each species within the sector where the ranger
works.

3. Indicate on a map or sketch the places where these animals are normally
encountered.
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4 .Identify the animals which always can be found in the area, and those which
are only there at certain times (migrants).

5.Write down information about their reproduction: courting habits, egg
laying, birth of young and how they are taken care of. It is important
to note dates, number of eggs per nest and the number of young which
hatch or are born.

6.Note the food that the animal is eating.

7.0bserve and note details concerning the animal's health: healthy, fat,
skinny, limping, unconscious, dead, wounded, weak, etc.

8.0bserve and note how the animal is behaving. This information is important
because it could vary throughout the year, and indicate when it is most
important to protect them: for example, animals in courtship, giving
birth, feeding young, eating, howling, growling or making other noises.

9. Observe and note any damage that the animal may be doing to the area.

10.If dead animals are found, try to discover what caused their death, and
write it down in the report.
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Lesson 3

VISITORS AND PROTECTION OF WILDLANDS AREAS

OBJECTIVES:
By the end of this lesson, the participants should be able to:

1.Identify at least three factors which influence the type and the quality of
visitation permitted in a PA.

2.Identify and explain in detail at least five mechanisms used to control and
manage visitation in a PA.

REFERENCES:

Mackinnon et al, 1986; Moore, 1984, chapters 8, 10, & 12; "Parks": Vol. 8, no.
4; Vol. 9. no.2; Vol. 1, no. 4; Vol. 6, no. 1; Vol. 7, no. 4; Vol.5, no. 3;
Graefe et al, 1990.

PRESENTATION:

1.1The type and quantity of visitation in a PA varies a great deal according
to the management category of the area, the management objectives, its
location, etc. For example: in some biological reserves, visits are
prohibited; in others visitors are permitted to carry out a wide range
of activities, some of which might not be permitted in a national park.
Review this concept with the participants and ask them which activities
are permitted in their PA, making comparisons among them. The principal
point is that wherever visitors enter a PA, administrators must manage
and control their activities within a framework established by the
management objectives of the area.

1.21t should not be forgotten that most PA are for use by people only under
certain restrictions. Explain those factors which determine the
quantity and the activities of public visits allowed:

-Management category of the PA (discussed above);
- Management plan and system of zoning;

-Carrying capacity (this is a concept somewhat difficult to explain -see
section 2.3 and Supporting Document B3a).

1.3Discuss with the participants the general role of tourism, and its
importance for the PA (these include economic benefits for the PA, the
region, and the country as well as the education that the tourists
receive - see Lesson D8). Differentiate among the different types of
tourists and the different management that they require:

- Local people: Short visits. Great necessity to educate them, orient
them, and provide them with direct and indirect benefits. Sometimes
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they require more supervision. Should be an important support group f
the PA.
- National tourists: Generally longer visits. They also need to be

oriented as to the significance of the PA within the PA system, and i
importance to the country. Can be an important support group for the

- International tourists: Often make longer visits as they have more

or

ts
PA.

money, or sometimes shorter visits because they lack time; there can be

language and other cultural barriers; often they come in tours organi
by national tourist agencies; sometimes good collaboration can be
established between these agencies and the administration for the
protection of the PA.

- Discuss both the good and bad aspects of tourism. (See Lesson DS§,
especially D8e).

1.4Recently the concept of ecotourism has been developed. While tourism
operators widely use this term in their propaganda to promote tours t
any type of natural area, conservationists have defined it as a model
nature tourism, especially appropriate for the PA. According to the
evolution of this concept, ecotourism is characterized by the followi

-it has a minimal impact on the environment (utilizing practices and
techniques that are "environmentally friendly");
- it is respectful of the cultures that the tourist meets;
- it contributes economically to the local communities;
- it contributes economically to the PA where a visit is made, and for the
conservation in the region or country;
- i1t has an educational focus, both for the tourist as well as for others,
it tends to reenforce conservation concepts.

The PA are the focus of most ecotourism, and for their own protection they
should encourage that organized tourism in their boundaries have an
ecotourism orientation. (*See Lesson # and its Supporting Documents
more information on ecotourism).

2.1Why must public visits be controlled?

-To protect the PA from activities of the visitors; for example, wood cutti
poaching, collecting, vandalism, fire, etc.

-To protect the visitor from the natural risks in the PA such as cliffs,
ravines, caves, waterfalls, dangerous animals, extreme weather
conditions, etc.

-To protect the visitor from other visitors; for example, robberies,
automobile accidents, and conflicting activities (such as a
football game in a picnic area).

2.2Explain that public use is permitted under certain rules in almost every
PA, but the PA also has objectives related to the conservation and
protection of the resources within them. For this reason public use
must be controlled. There are various possible methods for managing
visitors.

zed
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- Trained personnel is the key for any effective management. The mere
presence of an official is sufficient in many cases to avoid problems
and for giving a good impression. "Someone is taking care of this
area!" All the other methods presented depend upon the quantity and
quality of personnel.

- Information and interpretation. With adequate information most visitors
will collaborate with the protection needs of the PA and will avoid many
problems affecting their own security.

- Signs and publications form part of a good system of interpretation and
information to guide visitors in their activities and to make them
conscientious with regard to nature conservation.

- The circulation system, or road and trail system, that the PA has to a
great extent determines where visitors will congregate. In this way
they can be directed to sites desired by the planners. The use of
barriers made from natural materials can help direct visitors.

- The maintenance of roads, trails, and public areas greatly influences
the actions of visitors. On one hand, a poorly maintained road is not
attractive to most visitors who will avoid using it. On the other hand,
the presence of garbage, or poorly maintained signs and other facilities
creates a negative image in the mind of the visitor who will then be
less likely to care for the PA; that is, garbage creates more garbage.
If the visitor finds a pristine appearing site, he is more likely to
leave it in that condition.

- Laws and regulations, i.e. strict enforcement, should be the last tool
used to protect the PA; using other techniques first is easier and less
problematic.

- Another way to regulate public use is through administrative controls
such as requiring permits for the use of certain sites or activities,
the temporary closure of certain sites during critical periods or of
sites that have received negative impact and need time to regenerate.

- A safety program, which identifies risks and dangers for visitors and
then reduces the problems with information, patrols, and visitor
management, is essential if it is desired to allow visitors to maximize
their enjoyment of their visit while minimizing problems for themselves
and the PA staff.

2.3A11 visitors cause impact in a PA. The question is whether or not the
impact is acceptable or not. Carrying capacity is a concept used in a PA
where visitation is considered either to have passed, or to soon pass,
the capacity of the PA (or site within the PA) to receive visitors
without causing unacceptable degradation to the natural or cultural
resources. Many factors must be considered to determine the carrying
capacity of an area, or of sites within a PA. With the participants
review the Supporting Document B3a.

Given the multiple factors to consider and the difficulty of setting concrete
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numbers, and still leave flexibility in the management of a PA, it has
been concluded that it is not so important to arrive at a precise number
which represents the CARRYING CAPACITY of the PA, but rather to set a
certain level of visitation. The desired level should be determined
taking into account that several parameters relating to acceptable
change in the area/site's physical environment and in the level of
visitor enjoyment and quality of his experience must be set, and then
monitored for compliance. This is called Limits of Acceptable Change
(LAC) . A set of management activities must then be designed to maintain
those levels and assure proper monitoring and consequent administrative
reaction to unacceptable changes in those parameters. This implies that
the personnel must maintain a system, of both periodic and formal
observation (keeping written records), of predetermined parameters in
those sites where visitors concentrate. It also implies that management
mechanisms exist for adjusting the tourist flow if conditions require,
and that there is the administrative agility, ability and desire to
implement the mechanisms. *See lesson # and its Supporting Documents
for further information.

3.1Briefly speak of the evaluation and effectiveness of visitor management,
for example:

-Fulfillment of policies and rules (infractions, sanctions, etc.)

-Media coverage of aspects of tourism in the PA (press, radio, and
television) as well as of protection issues that affect tourist
activity in the area.

-Review of comments and observations made by visitors, whether verbally
or written.

- Review of site deterioration due to tourist use: trampling of
vegetation, reduction in fauna, etc.

ACTIVITIES:

1. Ask that each participant describe the type of visitor that arrives at
their PA and what methods are used to control their actions and to protect
them. What other activities could be developed to improve the management of
this activity?

2. Visit a nearby PA and observe the visitors. Define the factors which
determine where they go and what they do in the area. Later determine if they
are causing problems for the protection of the PA, and what could be done to
avoid those problems.
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Supporting Document B3a

CARRYING CAPACITY AND LIMITS OF ACCEPTABLE CHANGE

Carrying capacity, in the context of public use, can be defined as the level
of public use that can be supported in a given area or site with high levels
of visitor satisfaction with their experience and with an acceptable level o
environmental impact. Carrying capacity estimations, as well as any other
means for dealing with protected area visitation, must concern themselves wi
three main factors:

1. Environmental Factors: Direct or indirect impact, long or short term, upo
a PA's natural features and processes. This factor must be evaluated
using the following considerations:

-Size of the PA and the utilizable space for visitation (zoning).

-Management category of the PA, which indicates in general terms the amount
degradation that can be accepted.

- Environmental fragility; endangered species; fragile soils; vegetation or
animals that could be threatened by certain types of visitation.

-Topography and vegetative cover; in open environments, the visitor is very
visible which reduces carrying capacity, since his visibility
creates more impact on animal species and other visitors looking
for a more solitary experience.

2.S5ocial Factors: This factor relates primarily to the comfort and enjoyment
of the visitor, i.e. visitor experience.

-Visitor flow: distribution of visitor sites and visitors themselves;
concentrations, groups or individuals: which situation is best £
the environment? which situation is best for optimizing visitor
enjoyment?

-Opinions and preferences of visitors: Do they like the type present use

f

th

n

of

or

situation? Do they feel that the PA is too crowded? Did they find

the PA disappointing in some way? Sometimes it is advisable
inquire about visitor preferences and expectations via a formal
survey, carried out by a specialist.

-Availability of facilities: number of hotels, restaurants, camping sites,
etc. are factors which influence the number of possible visitors
When the economy of local communities is impacted by visitation,
this must be taken into account in determining carrying capacity

3.Management Factors: The facilities and personnel available to manage public
use are determining factors in many cases as far as limiting visitation

is concerned. This is frequently called management capacity. By
manipulating management factors, carrying capacity can be reduced or
increased.

-Design and location of trails, roads etc, in order to distribute public use
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so that the resource can better absorb the impact. At times it
will be necessary to "harden" certain heavily used sites so they
may better resist high concentrations of public use: pave trails,
place railings. This sort of decision should be taken after a
serious and prolonged analysis of all the alternatives, and of a
cost-benefit analysis.

-Reduce conflict between competing uses by better organizing the use of PA
spaces (zoning) .

-Change visitor attitudes and behavior by informing visitors about PA
management and problems.

-Improving the durability of the most used sites, hardening trail surfaces or,
on the other hand, not maintaining them in order to reduce use.

-Limiting use (prohibitions, requiring permits, special use fees, rationing
(by time or space).

-The presence of uniformed personnel in critical sites can help considerably
to diminish negative impacts, since the visitor tend to behave
better when in the presence of authority. Additionally, personnel
have the possibility of talking to visitors, explaining PA rules
and problems and thus improving the PA's image.

The Limits of Acceptable Change Framework

(Taken from a publication produced by the US Forest Service,
Department of Agriculture, Washington, D.C.)

GOAL:Develop comprehensive, integrated direction to guide the management of human
activities in wilderness to meet the intent of the Wilderness Act and
other relevant legislation. Effective Wilderness management planning
requires both a technical analysis process limits of acceptable change
(LAC) and consensus (public involvement) .

WHERE DID THE LAC PROCESS COME FROM?

° Developed at the Wilderness Research Unit - Forest Service Intermountain
Experiment Station, Missoula, MT

° Grew out of frustration with carrying capacity approach
°® Research found that the relationship between the amount of use and impact
was not simple. Factors such as behavior, type of use, location of

use, and timing affect impact as much or more than amount of use.

° LAC attempts to focus on objectives that were lost sight of when trying to
determine carrying capacity.

WHAT IS THE LAC PROCESS?

° It is a process, not a plan or a standard.
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° It is a framework for thinking.

° It focuses on desired conditions and defines what is and is not acceptable
and develops a strategy to prevent unacceptable conditions.

° It is a planning tool that helps make decisions such as desired future
conditions, management area allocations, standards and guidelines,
and monitoring requirements (which become part of forest plans,
general management plans)

Basic Premises: [J

° Some change in conditions is inevitable.

° The focus is on human-induced change.

° The effects of human activities are most important. © Diversity within the
wilderness is important to maintain.

Core Concept: (See figure)

Step 1: Identity issues, concerns, and special values.
This step identifies the primary concerns management should focus on. The role
of the area in a regional and national context should be explored.
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Step 2: Define and describe opportunity classes.

Opportunity classes describe the setting visitors can expect to find in the
wilderness. Defining opportunity classes ensures diversity within
the wilderness and helps describe desired future conditions. This
spectrum approach accommodates varying definitions of the
wilderness experience.

Step 3: Select indicators.

Indicators are specific elements of the wilderness setting that change in
response to human activity. Examples are bare ground at campsites,
lichen species composition and encounters between groups.
Indicators provide quantifiable documentation of quality or health
of the area.

Step 4: Inventory conditions.

The inventory establishes the range of conditions that currently exists in the
wilderness. The inventory is guided by the indicators selected in
the previous step.

Step 5: Specify standards for each indicator.

In this step the limits of acceptable change are quantified into measurable
objectives. Standards specify the amount of impact we are willing
to tolerate in each opportunity class. Standards are very important
because they become the triggers for corrective management action.

Step 6: Identify alternative opportunity class allocations.

In this step alternative ways of managing the wilderness are identified in
terms of the proportion of the wilderness devoted to different
opportunity classes i.e. different types of activities.

Step 7: Identify management actions for each alternative.

This step identifies the management actions that would be necessary to bring
the existing conditions up to standard under each alternative.
This helps display the costs associated with each alternative.

Step 8: Evaluate and select an alternative.
This step displays the benefits and costs associated with each alternative so
that the decision-maker can select an alternative.

Step 9: Implement actions and monitor conditions.

A wilderness action plan is prepared based on the selected alternative which
outlines what needs to be done to bring existing conditions up to
standard, who will do each action, when it will be done, and how
much it will cost. A monitoring plan is an important part of the
action plan, so changes can be tracked over time.
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Overview of Limits of Acceptable Change

FRAMEWORK AND PREMISES OF LAC:

Conclusions reached by researchers who worked for decades to develop a
recreational carrying capacity for wildlands led to the formulation of the
LAC process. Some of the underlying assumptions behind using a limits-based
planning process are these:

Change (to the physical and social environment in the wilderness) is
inevitable. Any human use is going to create some impact; the idea is not
to stop time, but to minimize that impact by determining how much of it is
acceptable.

The focus must be on human-induced change, not natural ecological change. In
wilderness management, the implicit judgment is that ecological change is
compatible and human-induced change may not be. Examples of human induced
change in wilderness include introduction of non indigenous plants or fish
and alteration of ground vegetation due to grazing, camping, or trail
construction. Transitory changes to the social setting may also occur from
heavy recreational use and aircraft overflights (noise).

Focus further on those human-induced changes that (1) are potentially serious
impacts on the wilderness and (2) managers can do something about. We
frequently concentrate our efforts on changes in established campsites that
may not be significant to the overall health of the wilderness simply
because they are obvious visual intrusions that we can do something about.
On the other hand, the effects of acid precipitation may be a serious
threat to wilderness ecology, whereas the most we can do is monitor and
document changes.

Some human-induced changes that LAC typically addresses are structures and
developments, trail conditions, campsite conditions, grazing effects (use
and species composition as well as trampling), and indicators of crowding.
Although efforts are being made to consider uses other than recreation, it
is often the focus of LAC. Recreation is one thing that can be influenced
by management successfully, and the LAC process was developed to address
negative effects of recreation on wilderness.

It is desirable to preserve diversity of settings hence the concept of
"zoning." The location of trails and trailheads, destinations, vegetation
and topography, and other factors influence the pattern of use in nearly
every wilderness, and the resulting variety of settings is not only
inevitable, but desirable. This does not mean that the less pristine zones
in the wilderness are to be managed as "sacrifice areas," rather, it simply
recognizes that mainline trails and major destinations will continue to
attract more use than remote areas far from trails. One of the most useful
aspects of zoning is to identify those pristine areas that managers often
overlook in their efforts to confront the problems of heavy-use parts of
the wilderness.

THE CORE CONCEPT OF LAC:

The steps presented in this handout boil down to the following question that
we're trying to answer: What conditions are acceptable, and if we haven't
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achieved them, what do we need to do? In order to answer this question,
the LAC process focuses on objectives. Setting objectives is a difficult
but crucial step in this (or any) planning process; three of the nine steps
deal with developing increasingly specific objectives. Although the nine
basic steps of LAC will be presented in sequence. the process is not
linear. The diagram below illustrates the continual feedback and adjustment
that may be needed, depending on the answer to the core question: whether
standards for acceptable conditions were met or not.

LIMITS OF ACCEPTABLE CHANGE, STEP BY STEP

STEP 1 - IDENTIFY ISSUES

Identifying the issues includes:

o

issues already raised through public input, forest plan, existing

documentation.

issues raised in citizen task group,

unique features and values, specific locations,
outside influences (new roads, timber sale activity),
threatened and endanger (T&E) species,

resource degradation (existing conditions unacceptable).

Existing conditions: concentrate on human-induced change to natural systems.

Consider effects on many aspects of the wilderness environment:

® Meadows encroached upon by forest due to fire suppression?

o

Forage in poor condition due to overgrazing (1) by recreation or commercial

livestock, (2) by wildlife overpopulated because we have extirpated
predators?

Change in stream courses due to grazing, removal of beavers, etc.?
Presence of nonnative plants, fish, wildlife?
Damaged soil and vegetation in established campsites?

Social impacts: crowding, trail encounters, conflicts between users?

This short list of examples is not to imply that we should ignore larger

issues hike acid precipitation) if they are serious threats. We should
state the issues, and we may choose to monitor them, even though there is
little that on-ground managers can do about them. We will at least have the
information needed to be part of a larger effort to manage these problems.
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Issues will be developed by managers and task group members within these
general assumptions:

1. Change is inevitable. Any use will result in some impact.

2. Focus on human-induced change (not natural, such as fire,
avalanche, etc.)

3. Focus on the changes that management actions can do something
about.
4. Remember that within a wilderness, a variety of settings and

conditions is desirable.
STEP 2 - DEVELOP AND DEFINE OPPORTUNITY CLASSES

Opportunity classes are the mix of settings desired in the wilderness. Don't
confuse this step with a simple description of present conditions. It is
not to say the present condition cannot be the desired condition
(especially in the case of "pristine stones'). Completing this step is a
prime opportunity for the task force members and managers to create
definitions that will enhance current wilderness conditions.

Helpful hints: Don't tie opportunity classes to features that don't describe
experience (for example, "river corridor," doesn't work well).

Opportunity classes help us describe and manage for conditions that will meet
visitor expectations. Our ultimate goal may be to maximize the pristine
class, but it is unrealistic, and probably undesirable, to lead people to
expect pristine conditions everywhere in the wilderness.

Opportunity classes display the diversity of settings in a non judgmental way.
Wilderness zoning does not mean accepting deteriorated conditions.

It helps to avoid labeling the classes until the group arrives at a narrative
description of them. Describe them in terms of their physical setting,
social setting, degree of challenge, solitude, and risk. All should sound
desirable and inviting. This is important to avoid use of the "least
pristine" class as a sacrifice zone. This class should be consistent with
the Wilderness Act, while recognizing conditions that make it different
than pristine. The chance to correct unacceptable conditions within it Win
come when standards are developed in Step 4.

Think of opportunity classes as subsets of recreation opportunity spectrum
(ROS) classes, most of which will be subsets of the "primitive" ROS class.

Although the group will have a map of the wilderness to refer to, it is best
to describe the opportunity classes in as much of a vacuum as possible, so
value judgments and preselection of location (Step 6) do not creep in.

It's OK to pick a few issues and restate them as "objectives," or "criteria"
(to borrow from NEPA) if this will make it
more clear to the group that the key issues
will be used to identify indicators and to
drive alternative selection.
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STEP 3 - SELECT INDICATORS

An indicator is a measuring stick to recognize changes in conditions over
time. To be effective, an indicator must be:

1. Easily measurable

2. Relevant to issues, to wilderness quality

3. Specific

4. Significant

5. Sensitive -- changes easily noticed

6. Reliable

7. Responsive to management actions

8. Cheap to measure

Indicators are selected to respond to issues (step 1). There is no requirement
to develop an indicator for every issue -- many issues don't lend

themselves to being easily monitored.

Select issues that are the most important (from what will probably be a long
list) for monitoring the overall health of the wilderness. For example, if
you are looking for an indicator of overall physical health, would you
measure blood pressure or rate of hair growth?

Indicators need to be stated in measurable units, so standards can be easily
applied. A good example of something that doesn't work is to simply say
"trail condition." What about it? Depth of tread erosion? Width? Number of
bottomless bogholes per mile? These are the components of trail condition
that are measurable.

Pick a few indicators that can lead managers to a conclusion about trends and
conditions. Don't gather a huge amount of data that we don't need. We can't
afford to spend the time monitoring everything, so it's important to choose
a few (less than 10 I'd say) reliable indicators.

We have some indicators already described in the forest plan. We might find
that they are not leading us to conclusions, and we may have to alter them
as we work through the LAC process. Here's what we have now: Frissell
class, social encounters, trail density.

OK indicator, but not very precise. Could work well if the same experienced
person conducted inventory for all sites.

This is described in terms of number of probable encounters per day. A good
measure, but will require intense fieldwork to monitor.

Miles of trail per unit area. Not sure if this will be useful to describe
wilderness health.
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STEP 4 - INVENTORY CONDITIONS

Inventory the conditions that are described by indicators. By selecting a few
important indicators in Step 3, we can focus our inventory efforts. We have
already decided what information to collect, and we avoid the trap of
collecting a lot of data that we don't need.

It's important to do the inventory before we set standards, so we have a sense
of existing conditions and can set meaningful, realistic standards later.

A logical progression implementing an on-the-ground inventory might go as
follows:

1. Gather Information already collected and use what we can: what's in the
file in the office - range conditions, code-a-site, etc. Ask
experts, resource specialists, other agencies what they have.

2. Identify inventory needs: Design method: location, frequency,
sample size needed. Focus on areas where we have the least
amount of information.

3. Determine how to inventory: adapt the methods successfully used
elsewhere. Consult written reports, others working on LAC.

4. Train field personnel: data gathering method must be repeatable and
accurate. Accuracy 1is good if indicators are well defined and
people are trained.

5. Data management: one person responsible for collection,
documentation, safe keeping. Use data general (DG) for large
volume of data.

6. Analyze the data: pick up trends, patterns, things that will direct
management action and help set priorities. For instance, What's
the average distance of campsites from lakes -- does that tell

us something about the effectiveness of our regulations? What's
the average size of the barren core in our heavy-use camps -does
that lead us to conclusions about user behavior or party size?

STEP 5 - SET STANDARDS

A standard is a predetermined point reached for a specific indicator that
triggers management action. Example: personal weight maintenance. The
indicator is weight gain. The standard is 5 lbs. When a person gains 5
1lbs., he has reached the standard for weight gain; at that point he must
take action to reduce the poundage.

Standards represent the heart of the LAC. They describe what is minimally
acceptable, not what is desired. A standard is a contract between the
manager and the public that states the degree to which we will compromise
wilderness preservation goals to accommodate use. Action must be initiated
when a standard is reached.

Standard-setting involves attaching a number to each indicator described in
Step 3. A standard is written for each indicator and will vary by
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opportunity class for most indicators. A common exception is air quality,
for which a common standard applies to the whole wilderness.

Standard-setting is a difficult step. There is no universally accepted
standard for how much impact is tolerable at a campsite. This is where
group consensus plays a vital part. Because standards will be to some
degree arbitrary, acceptance by a diverse group makes them far more
credible than if agency managers developed them alone.

Standards must be attainable (not too high) but must not justify degradation
of the wilderness resource (not too low). They should direct movement
towards the pristine, unless current conditions are ideal. Standards do not
have to be achieved immediately, but should be attainable within a
reasonable (agreed-to by the group) time. They will be reevaluated every
few years to determine if they need to be changed, either because desired
conditions have not resulted, or the conditions have improved.

Within an opportunity class, a standard will apply everywhere. Management
actions required to achieve it may vary, but the standard does not.

STEP 6 - IDENTIFY ALTERNATIVE OPPORTUNITY CLASSES

Identify several alternatives driven by the various issues and map these on
the existing area, using the opportunity classes described in Step 2. This
is what we did for the forest plan design sessions.

If group members want to take an overlay and draw their own alternative that
will help broaden the range and let all interests have input. Example, in
Bob Marshall Wilderness, the Montana Wilderness Association, two back
country horsemen clubs, and others drew their own alternatives. Although
the interests of these groups seem different from each other, on 80% of the
wilderness they agreed.

It helps focus group attention on compromise if we let everyone who wants to
draft their own alternative. If we overlay them, we can see how much
agreement there is. It helps to specify to those who want to map
alternatives that they should map only that part of the wilderness they are
familiar with.

FEach alternative should include a narrative statement of its general theme.
For instance, one may be to maximize the pristine opportunity class as
quickly as possible; another may be to disperse more trail use into the
pristine areas. Description of desired condition, theme experience, and
philosophy of each alternative is helpful. (Don't use worn-out benchmark
alternatives labeled "maximum this-or-that" -- write a paragraph or two.)

Alternatives will be easier to overlay when we get to mapping a preferred
alternative, if we set some common mapping standards. Such as:

1. Alternatives will be mapped at same scale, using a base map of the
wilderness with topographic contours and clear plastic overlay
material.

2. Use land type boundaries or drainage divides to define the edges

of opportunity classes.
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3. Set a standard width for corridors.
4. Set a minimum size for mapped opportunity classes.
STEP 7 - IDENTIFY MANAGEMENT ACTIONS

By comparing the existing conditions to standards developed, we have found
where problems exist. There ale many ways to handle a problem, and probably
the best involves a combination of actions.

Look at possible actions in terms of their desirable outcomes and undesirable
side effects. This is like a cost-benefit analysis and can include real
costs, such as how much it will cost to hire the field personnel needed to
complete the management anions. Some other things to evaluate:

1. Effectiveness: will taking a given action have the desired result?

2. Acceptability: it may work, but will it be acceptable to wilderness
users?

3. Enforceability: If we close a trail, create a regulation, or take

similar action, how well are we able to enforce it?

4. Long-term commitment: what is the probability that we will be able
to see an action through a several-year cycle?

Standards written in Step 5 will direct management actions needed to attain
them. One way to select the appropriate action follows:

1. Describe the issue being addressed in each standard.

2. Write the standard.

3. Write a problem statement: i.e., the standard is not being met.
4. Alternative management actions to correct problem. One way to do

this is with group brainstorming. Write all suggestions down for
the group to see, then go through them later and prioritize them
by which actions would be the most desirable in terms of trade-
offs described above.

STEP 8 - EVALUATE AND SELECT PREFERRED ALTERNATIVE

What criteria will we use to evaluate alternatives? To select one? This is
probably best decided by going back to the key issues, and evaluating
alternatives based on how well they address those issues.

Task group members need to feel involved in the final decision, but must also
understand that it is the agency line officer's role to make the selection
of the preferred alternative. This is why it is so important to continually
get line officer consent to the direction the group is going. A surprise
decision at the end of a 2(or more) year process will torpedo the entire
effort.
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If all can agree on evaluation criteria, selection of an alternative will not
be so controversial. Overlay of alternatives mapped is likely to find
agreement over a large part of the wilderness; where alternatives agree. go
ahead and map as the preferred alternative. Then concentrate on areas of
disagreement.

To boil down to a preferred alternative in the task group setting, try:

1. Working together to reach consensus. If it's an argument over one
opportunity class (say, whether to put a certain trail corridor
in a primitive or semiprimitive opportunity class), look at how
well one meets objectives compared to the other.

2. Where consensus cannot be reached, agree to disagree. Document the
arguments of all parties and provide whatever information will
help the line officer make a decision.

Avoid voting: it creates a win-lose atmosphere.
STEP 9 - MONITOR AND IMPLEMENT MANAGEMENT ACTIONS

This step is a repeat of Step 4 on a scheduled basis. Re inventory the
selected indicators, evaluate standards that have been exceeded. Evaluate
whether the management actions are effectively restoring acceptable
conditions. Implement actions, including a schedule for completion. Include
evaluation of the management action’s effectiveness -- need to know what
is/isn't working.

Review: annual task force meeting is important for continuity. Keeping the
task force involved beyond the initial completion of these steps is an
incentive for the Forest Service in our continued commitment to managing
the wilderness within the limits of acceptable change.

Situations that call for more frequent monitoring:

1. Places where we know standards are close to being violated.

2. Situations where we suspect change is likely to be rapid.

3. Places where our data is poor or nonexistent.

4. Situations where our ability to predict the effects of management

actions is low. Maybe we are trying some new strategy and don't
know how it will work.

5. Places where the conditions have suddenly changed, like a new
access point.

A detailed monitoring plan is necessary to direct and prioritize work. Here is
an idea for how to develop a monitoring scheme:

1l.Issues and objectives drive monitoring plan. State why you are monitoring.
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2.Start with data already available; review what's been done. Fill in critical
data gaps with new inventory.

3.Decide what to monitor from most important indicators (from step 4).
4 .Describe how to monitor, sampling and measurement methods. Document!

5.Train the field people, volunteers, or students who will be doing the
monitoring.

6.Go do it!

7.Create a data management system. It is best to have one person responsible
for managing it. Make copies of completed forms, keep them with
responsible people! For large amounts of data that you want to
analyze, use computer system.

8.Analyze the data -- look for trends, patterns, serious problems that may
suggest management action needed. Example: on Gallatin Forest
where over 300 wilderness campsites have been recorded. we
looked at average distance from lakeshore/stream and it was 50
feet (regulations say 200). Obviously, the regulation isn't
working and maybe it isn't appropriate.

9.Use the information and analysis! Use it to direct annual work planning,
identify places in need of education effort.
patrolling, restoration, etc.

10.Evaluate the effectiveness of the indicators we are monitoring. Are they
telling us what we want to know?
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Supporting Document B3b

INDICATORS FOR THE LAC PROCESS

(Adapted from: USDA Forest Service, 1992)

One of the most critical and difficult steps in the Limits of Acceptable
Change (LAC) process is the selection of indicators. An indicator is a
specific parameter that can be monitored to determine whether management
objectives are being met. To be an indicator, a parameter must be stated in a
specific enough manner to be monitored unambiguously. Management objectives
are often stated in quite general terms. The basic rule of thumb is that a
parameter is specific enough to be termed an indicator when it is clear how it
should be measured.

Desirable Characteristics of Indicators

1. Measurable. Indicators should be quantitative - subject to measurement.

2. Reliable. Indicators should be capable of being measured precisely and
accurately (repeatable measures by different personnel)

3. Cost effective. Indicators should be capable of being measured cost-
effectively, generally by field personnel using simple equipment and
techniques.

4. Significant. Indicators must relate to significant conditions or features
of the wilderness (or PA). A good indicator should be capable of detecting
changes that, if they occurred, would be considered serious problems.

5. Relevant. The types of change that are to be detected through the
monitoring of indicators should be confined to changes that result from human
activities, although other indicators may be selected for PAs with management
objectives that minimize other types of impact.

6. Sensitive. Indicators should focus on sensitive components of the PA
resource - components that provide an early warning system, alerting managers
to deteriorating conditions while there is still time to correct things.

7. Efficient. Indicators are most efficient when they reflect the condition of
more than just themselves, because this reduces the number of parameters that
must be monitored.

8. Responsive. The types and/or causes of changes that are to be detected
through the monitoring of indicators should be responsive to management

control.

POTENTIAL INDICATORS

The following indicators have been proposed in different PAs, primarily in the
USA. Some are better than others, but they give an idea of what might be used.
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CAMPSITE CONDITIONS

Trees mutilated or stripped of limbs

Sg. meters of barren core

Number of sites per given area

Occurrence of fire rings and charcoal, litter, or human waste
Distance between campsites

No. of campsites within sight and sound of each other

Campsite location within area of impact to sensitive areas such as

lakeshores, streams, trails etc.

Degree of soil compaction

TRAIL CONDITIONS

Depth of tread below surrounding ground or grade of tread

Width of trail

Exposed roots

Linear feet of trail where drainage is not controlled and erosion is ongoing
Number of boggy portions of trail over 1 meter in length (that have created

the need to step around).

Number of social trails per Km of length.

SOCIAL CONDITIONS

Amount of time visitor must wait for x activity/opportunity
Number of encounters on trail

Number of days per season that a campsite is occupied

Group size

Complaints

Return visits

Percent of time in sight of other parties

Complaints from private land owners

VEGETATIVE CONDITIONS

Tree damage

No. of exposed roots

Change in number of species and natural vegetation due to trampling, grazing
Noxious weeds

Diversity as a measure of desirable condition

WATER CONDITIONS (see Lesson Bl1l)

WILDLIFE CONDITIONS

Age and size of fish

Changes in indicator species

Increase in non-indigenous species

Wildlife displacement due to human activity

Habituated wildlife problems

No. of reported incidents of wildlife harassment by dogs (visitors)
Documented cases of poaching

Reproduction rates of sensitive species
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Supporting Document B3c

STRATEGIES FOR MANAGING RECREATIONAL USE OF NATIONAL PARKS

(by Robert E. Manning, Recreation Management Program, School of
Natural Resources, University of Vermont, Burlington, Vermont 05405, USA.
Taken from PARKS magazine, V.4, No.l, 1979)

National parks throughout the world are beset by a variety of management
problems. These range from ecological problems such as threats to preservation
of sensitive wildlife and fragile vegetation, to social/ cultural problems of
competing economic uses of parklands, to administrative/institutional problems
of inadequate funding and manpower. Perhaps the most threatening of all
problems, and at the same time the most paradoxical, is the adverse impact,
both environmental and social, of recreational use of national parks.

Some thirty years ago Aldo Leopold, one of America's pioneering
conservationists, predicted that the greatest threat to preservation of
natural areas would come not from outside forces such as timbering, mining,
grazing, or other economic exploitation, but rather from within by means of
people visiting wild areas to reap their aesthetic, experiential, and
recreational benefits. Leopold expressed this view in his now classic A Sand
County Almanac in the passage:

But all conservation of wildness is
self-defeating, for to cherish we must see and
fondle, and when enough have seen and fondled,
there is no wilderness left to cherish.

To an extent, Leopold's prediction has been borne out. Recreationists
and tourists visiting the national parks have in many cases caused
considerable environmental damage. Soils are compacted and eroded, fragile
vegetation crushed, migration and reproductive cycles of wildlife disrupted,
and water bodies silted and polluted. Visitors have had equally devastating
impacts on themselves by reducing the quality of the recreation experience
through crowding and congestion, and conflicting recreational uses.

Fortunately, we need not be quite so pessimistic as Leopold in viewing
the situation today. Most national parks have largely retained their principal
values due to development of the art and science of park management. Through
dedication, creativity, research, and trial and error, park managers now have
a variety of options to combat the environmental and social ills brought on by
the common conditions of overuse and misuse of national parks.

Strategies and Tactics

The purpose of this paper is to review and synthesize the wvarious
approaches to recreation management in national parks and similar reserves.
The focus is on management strategies as opposed to tactics. Strategies are
defined as basic conceptual approaches to management, and relate directly to
achievement of a desirable end or objective. Management strategies define
different paths to preservation of environmental and recreational quality.
Tactics are defined as tools to carry out various management strategies. As
such, they have a less direct relationship with park objectives.

An example may serve to clarify this distinction. One basic approach or
strategy to managing overuse of national parks is to reduce or place a limit
on the amount of use allowed. Within this basic strategy, there are a number
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of tactics or tools which might be used, including permit or reservation
systems, higher user fees, requirement of a minimum skill or knowledge level,
and physical barriers to use such as fences or dense vegetation

Strategies occupy a higher conceptual plane than tactics. As with the
above example, one must first decide if limiting use is the most appropriate
approach to meeting park objectives. Only after this decision is made should
individual tactics be considered for implementation. Too often initial
attention is centered on various management tools which may be familiar or
administratively attractive without explicit regard as to how these tools
relate to overall park management strategy and objectives, and how acceptable
they will be to the public.

Classification of Strategies

The remainder of this paper outlines a classification system for
strategies of recreation management within national parks. Three basic
purposes are served through an exercise of this nature. First, park managers
may become more explicitly aware of the variety of alternatives available to
deal with recreation management problems. In nearly all cases, there is more
than one approach or strategy to solving a given problem and all possible
approaches should be given equal consideration.

Second, an organizational framework is needed to move park management
along the continuum from an art to a science. Park management has made
considerable progress in development of ideas, concepts and techniques.
Organization and classification of this body of knowledge is essential, just
as it is for the development of all sciences.

Finally, a framework of strategies is needed to more clearly examine the
role of individual park management practices or tactics. The often multiple
and sometimes conflicting purposes of management actions may become more
obvious when viewed from within a greater strategic perspective.

Increase Supply

Four basic strategies may be recognized for managing recreational use of
national parks (Figure 1). Two of the strategies deal with the supply and
demand aspects of recreation and park lands. One may approach management by
increasing the supply of lands available for recreation or alternately by
limiting the amount of use existing lands receive. The other two basic
approaches treat the supply and demand situation as constant and focus on
modifying either the character of existing use to reduce its adverse impacts
or the resource to increase its durability.

Within the first of these basic strategies, increasing the supply of
areas, there are several distinct sub-strategies. We may consider increasing
supply in terms of time or space. With respect to time, research has
demonstrated that use of national parks is typically highly concentrated in a
small percentage of all potentially available hours. If some peak use can be
shifted to lower use periods, then some of the pressure of overuse might be
relieved. This might be accomplished through extension of traditional peak use
seasons or encouragement of new off-season activities. Earlier opening and
later closing dates and promotion of winter activities such as ski touring and
snowshoeing are examples of how this strategy might be implemented. Some
weekend use might be shifted to weekdays by such means as differential
pricing, while daily use schedules might be expanded by lighted facilities,
which are becoming more prevalent in outdoor recreation.
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The more traditional way to consider increasing supply is through
expansion of the area available for recreation. Here we may consider both real
and effective area. Increasing the real area available for recreation refers
to acquisition of additional hectares of parkland, and this can be done
through either expanding an existing park unit or creating an entirely new
unit within a park system. Effective area refers to managing existing units
more intensively to provide additional opportunities for recreation. This can
be approached from the standpoint of a higher level of development (e.g.,
providing more campsites) or increasing the accessibility of existing
facilities (e.g., providing more or better roads and trails).

Limit Use

Reducing recreation demand or limiting the amount of use parklands
receive is a second basic strategy for managing national parks. Again, several
substrategies present themselves. An overall limit may be placed on all
recreational uses. This limit may be approached indirectly through regulation
of lengths of stay, in this way excluding as few users as possible, or more
directly through simple imposition of use ceilings.

Alternately, managers may focus on limiting selected types of uses which
can be demonstrated to have high impacts. Recreation uses with high
environmental impacts should be limited or excluded where damage to park
resources 1s apparent, and uses that are high in social impacts should be
limited when the quality of the recreation experience declines due to
congestion or user conflicts.

Reduce Impact of Use

A third basic strategy for managing recreational use of national parks
treats demand and supply as fixed, at least in the short run, and focuses
instead on reducing the impact of recreational use through modifying use
patterns or activities. Use patterns might be altered with the idea of
encouraging either more concentrated use or more dispersed use.

The philosophy behind the concentrated use strategy is to focus a large
percentage of use on a small percentage of parkland. In this way,
environmental impacts may be confined to small, intensively managed areas
which have been selected originally for their high resource capability.
Recreational use may be concentrated on small portions of each park, or
selected parks from within a system may be chosen and managed to accommodate
most use.

Recreation uses may also be concentrated on the basis of compatibility
with each other. Users with like values and motivations may be grouped or
concentrated together. Again, this may be done on the individual park unit
level or by park system.

The strategy of dispersing recreation use relies on the philosophy of
distributing use so that no one area receives damaging amounts of use.
Managers may focus on distributing use over either time or space. As with
supply, recreation use may be dispersed over time on a seasonal, weekly, or
daily basis. It is probably more conventional to think of dispersing use over
space or a wider geographical area. This can, again, be done on a park unit or
park system basis.

Recreation uses may also be dispersed through separation of conflicting
uses. As above, this may be accomplished on a temporal basis, through
seasonal, weekly, or daily units of time, or on a spatial basis, by park unit
or park system levels.
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Modification of recreation activities is a third sub-strategy under
reducing the impact of use. Selected recreation activities of user groups may
have to be reassigned elsewhere or eliminated from the park environment
altogether due to excessive environmental or social impacts. An alternative is
to modify the character of recreation use. In this way potentially damaging
activities might not have to be eliminated, but rather altered with respect to
their timing (e.g., limited to the wet season), location (e.g., restricted to
areas above treeline), or practices (e.g., elimination of woodfires).

Increase Durability of Resources

The last basic strategy of managing recreational use of national parks
involves changes to the resource base. Resources may be hardened to bolster
their resistance to recreational impacts. This may be done in a semi-natural
fashion, through such means as planting hardier species of native vegetation,
or in a more artificial way, through such engineering practices as surfacing
heavily used sites.

An additional sub-strategy involves development of recreation facilities
such as campgrounds, trails, and sanitary installations to serve as "lightning
rods". In this way recreational use, and its concomitant impacts, are directed
away from the resource base and to these developed facilities.

Conclusions

This paper has presented a classification of strategies for managing
recreational use of national parks. The value of this material lies not in the
classification system per se, for there are many possible factors upon which
to base such a system. The principal value lies in the logical and
comprehensive array of alternatives available to national park managers to
deal with the environmental and social impacts of expanding recreation use.

Several conclusions may be reached based on this exercise:

1. Many alternative strategies exist to manage recreational use of
national parks. For any given problem, there are likely several approaches to
its solution, and managers would do well to give explicit consideration to a
variety of alternatives rather than rely on those which are familiar or
administratively expedient.

2. A related conclusion is that there is probably an overemphasis on the
basic strategy of limiting recreation use because of its ease of
implementation. It should be remembered that most national parks and
equivalent reserves have been established for the dual objectives of
preserving resources and, to the extent possible, making these resources
available for public appreciation and enjoyment. Excluding people from
national parks does little to fulfill this second objective. Other approaches
should be explored more fully.

3. Most strategies for managing recreation involve managing visitors
rather than natural resources. The preservation objective of national parks
precludes large scale manipulation of natural and cultural resources. This
leaves visitor populations as the principal management target. The implication
is that managers will often need more accurate and detailed information on
recreation use and users than presently exists. An additional implication is
that park management personnel with expertise in the social, behavioral, and
communication sciences are needed to the same degree as natural and biological
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scientists to ensure preservation of national parks.

4. Individual park management tools or tactics can often be seen to
serve several strategic purposes. For example, the potentially powerful tool
of visitor information and education services can effectively increase the
supply of parks by contributing to awareness of off-peak use opportunities,
can limit the use of congested areas by shifting visitors to lesser used
sites, and can reduce the impact of use by making visitors more knowledgeable
of appropriate hiking and camping practices. The various strategic uses of
park management tools should be explicitly recognized before they are
implemented so as to gain multiple benefits where possible and avoid unwanted
side effects where potential.

5. A general hierarchy may be recognized with respect to desirability of
the four basic recreation management strategies. Increasing pressure for
outdoor recreation very often warrants expansion of the supply of park areas
as a justifiable and preferable alternative. Unfortunately, it can also be
difficult and costly to implement. Reducing the impact of recreation use is
also a desirable course of action as it slows or checks deterioration of the
quality and value of parklands while at the same time retains their
availability to the public. Limiting recreation use can be justified only when
all other reasonable alternatives have failed or been ruled out. Restrictions
on entry to national parks do not serve the two-fold objectives of these areas
and will in the long run weaken broad based support for national park
preservation. The final strategy of increasing the durability of park
resources may be necessary and desirable in limited areas and instances. When
viewed in conjunction with basic national park objectives of resource
preservation, however, this strategy is unacceptable on a large scale basis.
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Lesson 4

USE OF MAP AND COMPASS

OBJECTIVES:

By the end of this lesson, the participants should be able to:

1. Effectively use a topographic map.
2. Use a compass as a protractor.
3. Use a compass to follow a set direction.

4.0rient themselves in the field with a topographic map and compass.

REFERENCES:

Corfield, 1984, Ch. 7; Geary, 1980; Kjellstrom, 1975; Peters, 1982;
Supporting Documents B4a and B4b.

PRESENTATION:
1.1Explain why one needs to know how to use a map and a compass:
- To allow one to work more easily and efficiently.
- To be able to locate oneself and not get lost in the field.
- To draw the route of a trail on a map.
- To know where the boundaries of the PA are located.
- To be able to get from one point to another with minimal difficulty.

1.2Explain what a topographic map is (each participant should have a
topographic map, preferably a copy of the same map) :

- Scale: numeric and graphic (practice with them the measurement of distances
on the map);

- The orientation of the maps (true north, magnetic north, and magnetic
declination);

- Conventional symbols: urban areas, rivers, lakes, roads, etc

- Contour lines. These require an involved explanation. Point out the
information that can be obtained from contour lines such as altitude,
topography, and geomorphology. Use graphic examples of different
topographic formations such as valleys, mountains, flat areas, steep
slopes, and depressions.

An aid for teaching about contour lines is to take a photograph of a
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mountainous terrain and show how the contour lines on a map relate to
the reality of the landscape. Projecting them together, or one right
after the other, helps to demonstrate how one can visualize the
landscape with a topographic map. A paper mache landscape, preferably a
mountainous one, is also very helpful, as participants can look down at
it, and then contour lines may be drawn on it. The result is a 3-
dimensional topographic map.

1.3Explain the parts of a compass (each participant or group of participants
should have their own compass).

- What is magnetic declination? This should be indicated on the map. Explain
that most topographic maps are oriented towards true north, not magnetic
north. Show how the arrow in the compass can be moved, or how to mark
the face of the compass using the point of a knife to adjust for
magnetic declination.

To have participants visualize declination, ask one participant to stand up and represent the
true north pole, and have another stand where magnetic north would be. Then have the other
participants walk back and forth to show how declination would change as their position on

the landscape changes.

2.1Show the methods used to orient oneself using a topographic map and a
compass.

- If the map is not an official topographic map, it may be necessary to align
the map to true north.

- Practice taking a direction from the map using the compass as a protractor
and using the compass to locate the same direction on the ground.

- Learn how to locate oneself on the map using the bearings taken to two or
three known points on the horizon that can be identified on the map.
The position where one is located on the map is where the compass
bearing lines from one's own position to those points cross
(triangulation). You can use triangulation if you have 1) 2 or more
terrain features in sight that you can positively identify, and 2) the
direction (bearing) that each of these features is from you. Then you
can determine your exact location on a map:

a. Convert (add magnetic declination) each compass bearing to a map bearing; set compass for map
bearing.

b. Place compass on map with direction of travel arrow pointing toward the feature (because you
took the bearing with it pointed that way). Rotate the compass until north of compass
housing lines up with north on map and draw a line back across the map. You must have been
somewhere along that line to have obtained that bearing. To be precise, use a lead corner
and the long edge of the compass base plate-that is parallel to the direction of travel
arrow and will give you an accurate line placement.

c. Repeat for a second feature. The intersection of the second line with the first is your
location.

d. If you are on a known road or stream, sighting on one feature is adequate; you are located
where the line you've drawn back from that feature on the map crosses the road.

e. Sighting on more points, more distant points, and points in widely differing directions will

increase the accuracy of the triangulation.
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- Lay out a direct route to follow in order to arrive at a given point.

- Determine names and altitudes of unknown features in the field. In order to
identify land features, you must know your exact location on a map, and
the bearing from you to the feature to identify.

The process to follow in order to identify a distant feature is:

a. Convert the compass bearing to a map bearing; set compass for map bearing.

b. Place compass on map with one back corner on your location and direction of travel arrow
pointing away from that spot. Rotate compass until north in the compass housing is in line
with north on the map; draw a line along compass edge from your location from your
location across the map. The feature you want to identify must be somewhere along that
line.

c. Use your head: estimate distance and observe the shape of the feature and its surroundings, in
order to identify it.

2.21f time allows, explain other techniques for orienting oneself in the
field:

- Use of a watch as a compass on sunny days.
- Use of an altimeter.

- Natural features (for example: mosses which grow predominantly on one side
of the tree (north in southern hemisphere or south in the northern
hemisphere); the prevailing direction of the rivers or estuaries (be
careful as this depends upon the type of terrain).

- Stars and constellations.

3.1Measure distance by pacing (each time the right foot touches the ground
when walking is considered one pace). Each person has a different
length of pace. To determine this length, measure a distance of 100
meters and have each person measure the number of paces needed to cover
this distance. This will allow for determining the length of each
person's pace on flat ground. When pacing up a slope one's pace will be
shorter due to the tendency to shorten one's steps when climbing.
Similarly when pacing down a slope one's pace will be longer due to the
tendency to lengthen one's steps. It is useful to measure 100 meters on
slopes of 15% and 30% so as to determine the length of one's pace on
such terrain.

ACTIVITIES:

1. After covering the material in the classroom, go to the field to practice
with the compass. Ahead of time, lay out a circuit in the form of a polygon
leaving notes on a tree, a rock, or other fixed objects at each corner which
gives the compass bearings and distance to follow to the next corner. Each
participant is then free to begin at any one of 6 or 7 stations or corners of
the polygon, using the compass and measuring distances in paces in order to
find the next station, until completing the circuit.
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Supporting Document Bda

WHAT IS A MAP

(Adapted from Geary, 1980)

Road maps will get you to a wilderness area, and special maps will help you
plan a trip, but the most basic and important wilderness travel map is the

topographical map. "Topos" are very detailed maps including land features,

water, elevation and man made structures.

Most outdoors people have at least seen a topo, as one is almost always posted
at a ranger station in state and national parks. The topo is an essential tool
for park rangers and managers. However, many people, including parks people,
don't understand the language of these maps, and so miss a lot of important
information.

A first encounter with a topo can be confusing. It symbols and three-
dimensional representation are an unfamiliar way of viewing the world. Some
areas are blue , some green, some simply white. Red and brown lines seem to be
everywhere, some close together, some far apart. The green shaded areas
represent vegetation, and blue areas and blue lines represent water, either
rivers and streams or lakes or ocean.

Tiny black squares represent buildings, and other black shapes a school (with
a flag) or a church (with a cross).

Latitude and longitude numbers indicate which part of the world the map
represents. Latitudinal lines indicate distance from the equator; longitudinal
lines indicate distance from the Prime Meridian, a line drawn from the North
Pole through Greenwich, England, to the South Pole.

A topographical map is oriented along true north and south meridians. The left
and right margins, therefore, point to true north and south. The latitudinal
and longitudinal lines are shown by numbers in the map margins. Of course a
compass will point to magnetic north rather than true north, so when using a
map and compass together, this magnetic declination must be taken into
account.

In the margins of a topo map is information such as magnetic declination,
names of adjoining maps, scale ruler guide, and dates the map was made and
last field checked.

In the top right hand corner are the name of the map and the name of the
province or state which the map covers. The map is commonly named after a
prominent feature such as a high peak, river, or city or town. In the bottom
right corner are the name of the map, latitude and longitude designations, the
last time this map was field-checked, and usually road classifications
(light-duty, jeep trail, highway, pack trail etc.). To the left along the
bottom margin is an outline map of the country or province with a block box
indicating the location of this particular topo within the country or
province.
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In the bottom center is the scale, both in figures and on a ruler. Below the
scale is the contour interval for the map. Next to the left is the magnetic
declination symbol, showing the directions of true north, grid north and
magnetic north. Grid north is of interest only to mapmakers and has no real
value to the outdoorsman.

Maps are useful in planning a trip, and for indicating to others where you
have been, and where you encountered relevant features or situations for your
protected area.

CONTOUR LINES
(Taken from MANUAL DE GUARDARECURSOS, Guatemala)

Contour lines demonstrate the actual shape of the land, that is, its
topography. Contour lines are imaginary lines which join points at the same
elevation. (Fig 1). In the example of a mountain, (Fig. 2), the numbers
represent elevation or altitude in meters above sea level, of the mountain.
Each person, animal or tree which is on the line or contour line, is at the
same elevation.

Fig. 1 Fig.2

The contour lines do not split up or branch out. Every line eventually will
terminate upon itself. It may close out on itself on the same map, or on the
adjoining map. (Fig.3). If the curves seem to come together, this means that
one is literally on top of the other. (Fig. 4). Here the lines for 300 mts.
and 400 mts. are seen together because there is a completely vertical cliff.
Therefore, when seen from above, they appear to be together.



PROT. B4a-3

Fig. 3 Fig. 4
If the slope of the land is unchanging over a significant distance, the
distance between contour lines will be equal. (Fig. 5)
Fig. 5

If there is not much slope, then the contour lines will be fairly well

separated. If there is a steep slope, they will be close together. The steeper
the slope, the closer they will be. (Fig. 6) After every 5 contour lines they
will appear a thicker one which will indicate the altitude that it represents.

These lines are indicated every 100 mts. (Fig 7).

Fig. 6 Fig. 7
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A series of closed contour lines which rise in elevation toward the center
indicate a hill or mountain. (Fig. 8) If they decrease in elevation toward
their center, they indicate a depression.

Fig. 8
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Supporting Document B4b

HOW TO MAKE A SKETCH MAP

(Taken from the PARK GUARD MANUAL, CONAP, Guatemala)

A simple sketch map can be made to represent a specific area. To make a simple
map one needs a sheet of paper and a ruler marked in millimeters, and one
needs to know some reference points such as rivers, lakes, mountains, or road
crossings. It also is necessary to know the length of one's pace so as to be
able to measure distances on the ground.

Let's say that you want to make a simple map of a camping area on the west
side of "Nature's Garden" PA.

1. Orient yourself by observing the movement of the sun or by looking for
known points of reference, in this case the known point is a trail crossing.
The crossing is point 1, which is marked by an X on the map, and number 1 is
written on the right side of the paper.

2. Point 2 is a tree which is located where another trail crosses from the
right. Slowly walk towards the tree, counting your paces. Measure the
distance between point 1 and the tree using the length of your paces. Connect
the two points with a line on your map. The distance between the two points
is found by multiplying the number of paces between them by the length of your
pace.
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3. Select another point of reference
and verify in which direction it lies.
Walk slowly, counting the number of
paces to the new point of reference,
and mark it on your map as point 3.

4. Continue going around the camping
area and marking the distances on
your map until you return to the
original crossing, always trying to
walk in a straight line.

5. The finished map should
include an arrow which shows
which direction is north,
the scale at which the map
was made, the name of the
area, the name of who made
the map, and the date on
which it was made.
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Lesson 5

PATROLLING TECHNIQUES

OBJECTIVES:

By the end of this lesson, the participants should be able to:

1. Explain the objectives of patrolling.

2. Describe routine patrols and special patrols.

3. Plan and execute successful patrols in their PA.
REFERENCES:

B5-1

Corfield, 1984, Ch. 14; Moore, 1984, Chapters 12 and 18; Supporting Documents.

PRESENTATION:

1.1Introduce the lesson by emphasizing that the basis of management and

administration in a PA is the knowledge that the personnel have of the

PA resources and the amount and effectiveness of protection given to
those resources. The patrol is one of the fundamental elements for

reaching these objectives.

1.2Present the reasons why patrols must be done in a PA:

Protection of the values of the PA.

- Ensure visitor safety.

- Supervision of authorized users.

- Compile information on aspects of natural history.
- Prevention of inappropriate uses or infractions.

- Encourage respect for laws and rules.

- Maintenance of facilities.

- Attend to visitors.

Public relations: converse with neighbors and PA users.

- In general, get to know the PA.
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2.1There are two types of patrols, routine and special. A routine patrol is
one which is done on a daily schedule without wvariation as to its order,
mission, or objectives. For example, patrolling a trail to see that
there are no problems and that the users are respecting the rules. A
special patrol is one which is done with a given task or mission with
orders, instructions, and special objectives arising from circumstances
which are out of the ordinary. An example would be a patrol done to
search for illegal hunters based on information that they will be in a
certain sector for a given time.

3.1With the participants go over the Supporting Documents B5a and B5b, or make
a presentation based on these. One should focus on:

- the importance of having goals and objectives for a patrol;
- the need to carefully plan each patrol;
- taking advantage of the factor of surprise while dealing with illegal
activities;
- taking data and observations in a systematic manner.

3.2.Special techniques for detecting and stopping illegal activities ,
especially poaching, should be explained. These are generally site or
country specific.

4.1Another lesson related to this one is that of Survival Techniques. If the
theme is relevant for the course, then review Lessons Al4 and B7.

ACTIVITIES:

1. Ask the participants to describe a typical patrol in their PA including
time, type of area covered, number patrolling, distance, objectives, etc.

2. Have the participants divide into small groups and plan a patrol according
to assigned instructions and objectives. The patrol should be planned for
more than one day in terms of the distance to be covered and time required,
but this should not be told to the participants. Rather, they should be able
to deduce this from the instructions given. Compare and critique the results.

3. Ask the participants to plan, prepare, and carry out a patrol in a sector
of a PA or in another nearby wild area. They should prepare the necessary
reports upon finishing the patrol.
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Supporting Document Bb5a
THE PATROL

(Adapted from the pamphlet "PATROLS", prepared by José Joaquin Gamboa,
Director of Park Wardens, National Park Service of Costa Rica)

PLANNING

A. Determine your objectives: where are you going and why? 1Is it a routine or
a special patrol? Are there specific goals?

B. Group composition: how many and who are going? Do some people have special
abilities that favor their participation? Under normal circumstances, it is
best if two people go together. They make less noise, and walk faster than a
larger number of people, and two are safer than one in case of some mishap.
C. Route selection: choose the route which is the most appropriate for the
objectives of the patrol. Nevertheless, it is best to not always follow the
same route for routine patrols, since the element of surprise is important.
Also one shouldn't always have the same departure time so any potential law-
breakers can not learn the routine and plan their illegal activities to avoid
the patrols. When organizing a patrol, one should think of the critical areas
identified in the protection program, as these are where most of the
protection efforts should be focused.

D. Equipment: Take the necessary equipment depending upon the conditions.

- Clothes, boots (uniform).

- Sleeping bag.

- Tent.

- Food and water.

- Matches.

- Map and compass.

- Backpack.

- Flashlight or lantern.

- Notebook or booklet for making notes.

- Pencil.

- First-aid kit.

- Personal documents (identification card).
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- Booklet of applicable laws and regulations.
- Machete.

- Firearms.

- Transportation, if not by foot.

- Binoculars, camera.

- Two-way radio.

Always leave instructions as to the route you plan to follow and when you plan

to return. In this way, the patrol can be more easily located in case of an
emergency.

E. Analysis of possible situations: Before beginning a patrol, analyze the
possible situations that could occur. For example:

- The steps to follow in case of locating illegal activity.
- Position that patrollers should take.

- Security measures to be taken.

DURING THE PATROL

A. Speed: Normally "marathon" patrols are of limited value since few good
observations are made. Also the noise of such a patrol would scare away
animals or illegal activities in the vicinity. As such, depending upon the
distance to be covered and the zone, it is recommended to maintain a moderate
speed, optimal for carrying out a good patrol and for making good
observations.

B. Observations: The state of the trails should be observed along with flora,
fauna, tracks, hydrology, archaeology, and the climatology of the area, among
other things. These observations are important for future investigations that

might be done in the area, and also for the patrollers to begin to recognize
all the details in the PA, including changes that occur over time.

C. Silence: Silence is best as it facilitates the observation of everything.

D. Activities: This depends upon the objectives of the patrol. If it is
routine, one should converse with PA visitors and neighbors, and do small
tasks of repairing trails or buildings. However, ONE SHOULD NOT FALL INTO THE
ROUTINE, even if it is a routine patrol. Change the route and the departure
time.
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RECOMMENDATIONS FOR A SPECIAL PATROL
Night Patrol:
1. Take advantage of the window of darkness.

- Walk without light.

Walk close to buildings, shadows, trees, etc.
2. Stay motionless in one place for a long time, listening and observing.

3. Patrol in pairs if the work is dangerous for the warden.

Trail Patrol:

1. Keep a look out for damages.
- to water bars

- to signs

2. Take note of the conditions of the flora and fauna, and of the general
environment.

3. Insure that the area regulations are being respected and carried out.

4. Speak with the visitors.

B5a-3

5. Don't conduct all your patrol on the trail; get off it a ways and return to

appear "by surprise" in another section.

Boundary Patrol:

1. To identify:

damaged boundary markers.
- new access points created.
- wood cutting, grazing, or other illegal activities.

2. To clean the boundary path.

Horse Patrol:
1. Is very useful where there are many people as it is impresses them.

2. Is not good on fragile trails.
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3. Requires special training in the care and use of the horse.

Airplane or Helicopter Patrol:
1. Is very useful for large areas or those difficult to access.
2. Is very expensive.

3. Can upset the fauna.

AFTER THE PATROL

Clean and maintain the equipment.

Report on that which happened.

A report of a patrol should contain the following information:
1. Name of the PA, and of the sector of the PA.

2. Date of the patrol and of the report.

3. Officials who participated in the patrol.

4. Objectives.

5. Areas and sites visited.

6. Distance covered in kilometers.

7. Means of transport utilized.

8. Development of events: explain in detail what happened.
9. Observations of fauna, flora, etc.

10. Observations of equipment used or damaged.

11. Recommendations.
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PROTECTION PATROLS

(Prepared by Bill Wendt, SPN, USA)

Patrols are a method of PA protection that date back to the early years of
park administration. They can be very useful for compiling management
information for the PA, but they can also become sterile expeditions, if no
systematic planning is done. At times patrols have been carried out by
inexperienced personnel, with no adequate planning, with little supervision,
and without paying attention to their findings. It is easy to imagine the
results of those efforts.

On the other hand, with well organized patrols important information can be
gathered and, if the system of reports is adequate, they can be very important
in the development of future plans and other management activities.

Generally administrative decisions are made by a supervisor sitting behind a
desk who depends upon his personnel to obtain precise information. The
individual who this supervisor relies on most is the warden who is in the
field, in direct contact with visitors, and who has protection tasks to carry
out. The quality of information that the warden provides to his superior is
directly proportional to his importance within the organization.

Those people who are assigned to patrol literally are converted into the
"eyes" and the "ears" of the administrative directors. The systematic
gathering of information during the patrol is the basis on which posterior
decisions can be made. The use of a fieldbook for entering daily notes is
very important as a memory aid. Besides this, each sector also needs a
notebook with daily entries to create a history and to give continuity to the
work.

For example: "Work Center. Sector of Lake Isabel, March 25, 1988. Good
weather, completely clear sky with little wind; climbed Ines Volcano from Lake
Isabel in six and a half hours via the main, central ridge; almost no snow
along the entire route; difficult to breath near the top as there are
fumaroles with sulphur odor; the volcano thunders sporadically but fairly
regularly; the canyon of the volcano is about 200 meters deep and the crater

is about 180 meters across (confirmed by aerial photographs). The entire
mountain range from Widow's Ridge in the north to Black Volcano in the south
can be seen, including the Cascade Range. Returned down in two hours and ten
minutes."

Another example of this type of entry: "March 18, 1983. Time to the Canyons in
jeep, 3 hours and 45 minutes. The Canyons to Sulphur Springs 3 hours on
horses, via Lake Isabel. Patrol done with John Doe, Fred Casey, and Leo
Smith. Put a dent in the hood of jeep ONU-620. Saw a male woodpecker. Good
weather with clear skies. Noticed tree leaves three times normal size in
Jones Valley. We removed a colt from the park."

As we can see, we have basic information which could be useful to someone who
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hasn't been in the zone for long and will be useful for obtaining information
about individuals (wardens) under one's direction.

Each warden requires special abilities, knowledge, experiences, and most of
all, a developed sense of observation to responsibly carry out protection
patrols. It also is necessary to know the people in the zone and their
activities.

Wardens not only carry out patrols, but also are in charge of delegating
responsibilities to temporary wardens. If they know the land well, they can
give temporary wardens a list of functions to carry out which can later be
reviewed during an inspection patrol.

Patrol Guides

Service to the public

Example of good conduct

Reports of all that was observed

Vigilance and observation of the conditions
Interpret all that is seen

Control by presence

Efficient method to keep order

There are different types of patrols, and generally one should not patrol in a
fixed pattern. It is important to give the impression of the all-present
warden in such a way that no one can predict where or when he might next
appear. As such, it is necessary to make a conscious effort to avoid a
defined pattern. Once in a while one should go back and repeat the route.

One should change his pace, sometimes traveling rapidly and sometimes more
slowly. Eat and drink coffee at different times and in distinct locations.
The goal is to be systematic without having a system!

Day Shift

Be visible in patrols during the day. Walk, ride, and drive where people can

see you. Although visitors often ask dumb questions, one should remember that

a friendly answer can win a friend for the PA. Know the attitudes and

interests of the neighbors, colonists, concessionaires, and frequent visitors.
In this way sources of valuable information can be developed.

There are no limits to the type of incident that might be considered
suspicious. One person moving between cars in a parking lot looking for
things to rob, is one example. A car with keys left in it is another. A
person handing out political leaflets might be considered another.

One should make the effort to observe, especially in an area that is well-
known or a route that is always traveled. It can be a game to find something
new in a well-known route, whether a new flower, a piece of rusted barbed
wire, a recently cut bush, or a dead animal.
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All of us have an efficient secretary named the "brain". It once happened
that after walking over a well-known trail, a person had to repeat the route
because he remembered seeing something that was out of the ordinary without
remembering what it was. He found a cut fence. Nevertheless, sometimes the
brain is not so efficient, and one has to make it work by looking to the right
and to the left, looking up and looking down, until finding something
different.

Night Shift

Take advantage of the darkness and walk without light near buildings. Spend
time in the shadows and in the darkest areas. Stop and listen at the entrance
to buildings. In this way one can hear in a moment if someone is engaged in
an unlawful activity and have the advantage of surprise. Anything which seems
out of the ordinary should be investigated.

Building Checks

Checking the security of buildings will be one of the main functions of a
warden or guard during the night shift. Opening or pushing on each door will
help very little. When checking a door that has been forcibly opened, a
flashlight should be used to see if there are signs left by some tool. The
bolt of the lock generally is made of bronze which can be easily cut with a
hacksaw. If something catches your attention around the door, it should be
opened cautiously so as to not warn anyone on the inside.

Skills of a Patroller
a)Highway patrol - use of the automobile

-Drive 8 km/hour more slowly than the rest of the traffic. Watch the traffic
in both directions.

-Clean vehicle, appropriate equipment, full tank of gasoline (to be ready in
case of an emergency). Dressed in uniform and hat.

-Avoid a routine. No one should be able to predict where the patroller will
be or when he will arrive.

-Patrol patterns: Make a "U" turn and return on the same route, use paths,
park the car and walk all of the trails in the assigned area.
Observe both roads at an intersection. In other words, the patrol

should move around.

-During the night use the light well, search for tracks by keeping the light
at a low angle.

-Walk in the darkness.

-Look for things that are out of the ordinary.
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-Leave false tracks on dirt paths.
-Set the alarm clock for 3 a.m. and patrol for an hour.
-Keep a diary of the patrol activities.

b)During storms

-Be the first to go out. This promotes good relations with other divisions if
the patroller can help them with information about weather
conditions.

-Inform people about the conditions of the roads and trails and move rocks or
tree trunks, especially in blind curves. Pick up garbage. (An
example from the Sequoia National Park in the U.S.A., the park
superintendent would put his initials on empty beer cans found
along the road. There were serious consequences if the inspection
patrol did not pick them up!) The highway conditions should be
kept updated.

-After a rain storm, foot trails should be inspected to see if there
have been landslides or treefalls.

c)Patrols in campgrounds
-Use horses; talk to the people.
d) Patrols of foot trails

-See if there are damages to the trails, if waterbars have broken, if ditches
have caved in, or if signs have fallen.

-Ride a clean horse and wear a uniform.

-Enforce rules on open grazing.

-Look for open fires.

-Keep formal notes on observations made of wildlife. Conditions of wildlife,
of trees, and of the overall environment.

e)Boundary patrols

-Plan for the number of signs necessary and carry some signs along
-Search for violators who cross the PA boundaries to cut wood or tend to
livestock.

f)Visitor protection

-Debris on a paved trail.

-Loosening of large rocks.

-Potential avalanches of snow, mud, or rock.
-Dangerous or high-risk trees or standing tree trunks.
-Children floating on inflatable rafts.
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Lesson 6
ADVANCED FIRST AID
OBJECTIVES
By the end of this lesson, the participants should be able to:

1. Appropriately apply the advanced first aid techniques learned in this
lesson.

2 .Appropriately apply at least two advanced techniques which are relevant to
the PA that he/she represents.

REFERENCES

PARKS Magazine, Vol. 4, No. 1; Red Cross instruction books, or equivalent;
Werner, 1992; Wilkerson, 1975.

PRESENTATION:

It is extremely important to obtain a qualified instructor to teach first aid.
Normally the Red Cross or equivalent organization will have instructors that
can collaborate with protected area first aid courses. Avoid the temptation to
obtain a medical doctor, unless he/she is especially qualified to teach first
aid. Normally doctors do not have the equipment, knowledge or experience to
teach this specialized topic.

To ensure that participants get the most out of this lesson, they should
already have passed a basic first aid course (Lesson A9). Normally the
advanced course taught by the Red Cross consists of 40 hours of instruction.
If there is time, it would be a good idea to teach that course to
participants. For purposes of this lesson, a different approach is suggested.
After a brief review of the basic first aid course, the instructor should deal
specifically with first aid problems that are specific to the PAs represented
by the course participants. The course should last a minimum of 3 days, in
order that participants have enough time to thoroughly practice what they are
taught.

1.1Review of basic first aid course:

- What is first aid

- The ten rules of the first aid treatment

- Priority treatment for wounds (breathing, bleeding, shock)

- Basic treatments: breathing (CPR), bleeding, shock, fractures, cleaning and
bandaging

- Transporting the patient
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1.2Go into detail about those first aid situations which are likely to present
themselves in the PAs represented in the course. Some of those
situations might be:

- Snake bite

- Heat exhaustion, heat stroke

- Frost bite, hypothermia

- High altitude sickness

- Insect bites

- Food poisoning (especially from seafood)
- Drowning

- Transport of patients with complicated fractures
- Burns

- Immobilization of fractures

- Poisoning (alcohol and others)

- Heart attacks

- Gunshot wounds

If participants have not received training in cardiopulmonary resuscitation
(CPR), they should receive at least 6 hours of instruction and practice it.

1.3If the course is composed of representatives of various PAs, then make some
effort to ensure that participants are able to teach what they have
learned to their PA colleagues upon their return. This might be done by
spending some extra time having the participants do practice teaching of
what they have learned during the course to the other participants.
Constructive criticism should be offered, both by the instructor and the
other participants.

ACTIVITIES
1. Practice what has been learned in class.

2. Present verbal hypothetical situations and ask participants to respond
according to what they have learned in class in order to resolve the problem.

3. Take the group in to the field and arrange first aid problems with patients
who simulate various types of first aid situations.
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Lesson 7
SEARCH AND RESCUE

(Prepared by James Bellamy, United States National Park Service, 1993)

OBJECTIVES:

By the end of this lesson, the participants should be able to:

l.Evaluate the problem of a missing person after receiving the first report.

2. Establish a search area.
3. Identify and deploy human, financial and equipment resources for a
search.

4 .Select the best search techniques and the appropriate order in which to
utilize them.

5.Describe the importance of establishing a set organization and its function
in the management of a search.

6. Describe the importance of previous planning.

REFERENCES:

Setnicka, 1980; May, 1973; LaValla, Stoffel, and Wade, 1982; MacInnnes, 1972;
Wilkerson 1975,

PRESENTATION:
The need for wardens to be trained in this area depends upon the type and size

of the PA in which they work. Any large PA, or one that is surrounded by
large areas of wildlands, should have one or more people trained in search and

rescue techniques. Obviously, the natural environment of the PA will
determine many of the details concerning the method of search and rescue to be
applied. Yet, there are basic concepts applicable to any situation. In areas

where these problems are uncommon, agreements should be entered with other
competent groups that can respond to these needs when they arise (climbing
clubs, military groups, Red Cross). This is an important component for
insuring the protection of visitors.
I.0 BASIC CONCEPTS OF A SEARCH AND RESCUE
1.1 The search is an EMERGENCY

Why?

a.The most obvious reason is that the lost person may require urgent
medical help.

b.The lost person may lack protection from the environment.
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c. In some cases, the lost person may need protection from himself.
d. Possible deterioration of the weather.

e.With the passage of time and due to the weather, the tracks may
deteriorate. The sooner that the search is begun, the more likely
it is that the person will be found.

It can be difficult to justify the urgency of beginning a search as soon as
possible, as often when the news is received of a missing person, the
individual simply has not returned on time. Other individuals survive
without problems and find their way back to civilization. In some
situations it is reasonable to wait a period of time before beginning
the search. 1In other situations it is critical to begin immediately.

In all cases something should be done immediately, even if it is no more
than to make an action plan.

1.2The probability of success is directly related to the size of the search
area.

The "search area" is a circle defined by the maximum distance that the subject
is capable of traveling from the last point where he was seen.

The search area gets larger as time passes, and it grows quicker than the
distance that the subject travels. Each time the subject travels a
certain distance, the diameter of the search area increases by double
this distance. That is, if the subject walks one kilometer, the search
area increases by a kilometer in all directions.

A rapid initiation of the search on the ground limits the size of the search
area.

1.3The search is a classic mystery.

The search for a missing person is like a plot from a Sherlock Holmes novel.
All the evidence can be discovered if one does the investigations and
interviews correctly. One must know what evidence to look for. One
should identify the last point where the subject was seen. Possible
destinations should be identified. The event of getting lost should be
recreated. The possibility should be investigated that the subject has
returned to his house, to a friend's house, has gone to another place,
or has been victim of a crime.

1.4 Search for evidence rather than for the subject.

There are more pieces of evidence than there are subjects. This evidence will
guide one to the subject. Each lost person leaves signs such as scents
and tracks. Finding these signs facilitates the search. Other types of
evidence include clothes, cigarettes, and such things as light from a
flashlight, fires, signals, shouts, and broken or altered vegetation.

1.5Inquire if the subject has left the search area.

A search without a subject makes no sense. The search rapidly increases in
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difficulty if it is not certain that the subject is within the search
area. Check the obvious places such as the subject's home. Find out if
he has gone to another place without anyone knowing. Also it should be
confirmed that there really is a subject, because the report might have
been wrong or the subject may have been found by someone else. If he
has an automobile, find out if it is still parked. Get in contact with
the local hospital and with the local police.

1.6Use the technique of combing the area as a last resort.

Many searchers are required to comb a small area. The probability of finding
a subject is much greater if these searchers are used to pursue other
tactics. This will allow for covering more ground as will shown later.

2.0 EVALUATING THE PROBLEM
2.1First Report

The initial contact with the individual who brings the first report of the
missing person is very important.

1.Personally speak with the individual.

2.Be sure to write down both his name and where he can be reached
after the interview.

3.Completely fill the form with all the information needed (see
Supporting Document B7a). Without filling the form it is
very difficult to remember all the information that should
be obtained.

4.1t is impossible to get too much information.

5.From this first report, one should be able to determine:

If there is a problem.

.The seriousness of the situation, or its potential to
become serious.

.Where is the problem?

.Who is related to the problem?

.How did it happen?

.When did it happen?

What will be done now.

o o
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2.2 Determining the Urgency of the Search

A search should be immediately begun for children, elderly, mentally
handicapped, and physically handicapped individuals. Other factors such
as dangerous terrain and bad weather also should stimulate a rapid start
of the search. The urgency increases if the person has been lost
before, if much time has passed since the subject disappeared, and if
there is much external pressure.

The following is a classification of the relative urgency of some factors
related to the search. The lower the number, the higher is the relative
urgency:
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Factor Rank
Subject
- Age
- Very young 1
- Elderly 1
- Others 2-3
- Medical condition
- Hurt or sick 1-2
- In good health 3
- Dead 3
- Number of subjects
- One alone 1
- More than one (together) 2-3
- Weather condition
- Bad weather at present 1
- Bad weather forecast (8 hours or less) 1-2
- Bad weather forecast (more than 8 hours) 2
- Good weather forecast 3
- Equipment
- Inadequate for the environment 1
- Doubtful for the environment 1-2
- Adequate for the environment 3
- Experience
- No experience, doesn't know surroundings 1
- No experience, knows the surroundings 1-2
- Experienced, doesn't know surroundings 2
- Experienced, knows the surroundings 3
- Terrain and dangers
- Difficult terrain or dangers present 1
- Few or no dangers present 2-3

Something should be done immediately, even if only a detailed plan in case the

After

problem becomes more serious.
DEVELOPMENT OF A SEARCH PLAN

objectively evaluating the problem, a plan of operation should be made.
The plan can begin simply and develop further if needed. At first it
can consist of a quick search by one or two searchers. However, for
more urgent cases, it can be more complex, mobilizing many searchers.
In any case it should provide for the protection of the evidence (last
point where subject was seen, articles that have his scent, tracks,
etc.). It is advisable that it be written. The planning should not be
done alone unless the search is very simple. Basically, the plan
establishes:

- Where to look? (Strategy)
- Establishment of the limits of the search area.
- Division of the search area.
- How to find the missing person? (Tactics)
- The methods to be used.
- The manner in which resources will be deployed.
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3.1 Strategy (Where to look?)
A. Methods for Establishing the Search Area.

Theoretical Method.

According to this method, the search area is a circle with a radius equal to
the distance that the subject could have walked in the time that has
passed.

Statistical Method.

Investigators have studied the reports of many incidents of lost people. They
have made tables to help calculate the probable zones in which to locate
the missing person.

Subjective Method.

Subjective considerations for establishing the search area include:
-Natural barriers and terrain features (wide river, steep cliff, etc.).
-Physical evidence found (clothing, wrappers,
etc.).
-Historical information of previous incidents in the area.
-Intuition based on the circumstances.
-Physical and mental limitations of the subject.

Deductive Method.

This is a process of deductive reasoning beginning with the facts and
evidence, and arriving at a conclusion that was not initially
obvious.

B. Conduct of Lost Persons.

The general factors that influence the conduct of a lost person are state of
health, experience, and physiological effects of the environment.
The conduct of some categories of lost people can be
characterized as follows:

a. Children 1 to 3 years
-Walk aimlessly without specific objectives.
- Lay down and sleep.

b. Children 3 to 6 years
- More mobile; defined interests; try to find their way
home.
- Try to find a place to sleep; some will not speak with
strangers.

c. Children 6 to 12 years
-Normally oriented to familiar surroundings.
-Intentionally get lost or hide, but usually return at
sunset; have the same fears as adults.
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d. Elderly (over 65 years of age)
- Can be senile.
- Are easily attracted.
- Can be somewhat deaf.
-Can be without adequate clothing; tire easily.

e. Mentally retarded individuals
-Act similarly to children 6 to 12 years of age.
- Frequently do not respond.
- Will remain hidden for several days.
- Do not help themselves.

C. Division of the Search Area
It is best to divide the area into sectors. For various reasons it is best to

do so at the beginning. Natural barriers are effective
boundaries. Different search teams can be sent to different
sectors, or the search can be make in one sector after another,
depending upon the situation. Different sectors can require
different search resources to optimize efficiency (dogs,
airplanes) .

D. Investigation

It is likely that more information will be needed than that obtained with the
first report. It is useful to initiate an intensive investigation
as soon as possible. This can be done by certain individuals
while others take charge of the initial planning and the start of
the search.

a. General Principles of the Investigation:

-The investigation should begin immediately (with the first
report) .

-The investigation should continue until the subject is
located or until the operation is suspended.

-The investigation should be a function apart, conducted by
professionals.

-One investigator alone cannot obtain all the information
adequately.

-It is better to get too much information than to not get
enough or obtain it too late.

-Construct a complete portrait of the subject's
characteristics.

- Allow the portrait to offer directions, but....

- Don't form opinions too early.

-The search for evidence is a continuous process.

-Never underestimate the value of a piece of evidence.

-Treat each case of a missing person as if it had criminal
possibilities until proven otherwise. The
possibilities include:

-Intentional disappearance.

- Homicide.

- Kidnapping.

-If a dead person is found, protect the body and the scene
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until the competent authorities arrive. In the case
of a seriously injured person, protect the scene.

b. Information to Compile and Possible Contacts:

-Complete portrait of the subject when last seen:
companions, family, friends.

-Equipment he had: companions, family, friends.

-Projected route and travel plan: companions, family,
friends.

-Actual route: witnesses (hikers, etc.)

-Subject's experience: companions, family, friends,
companions in previous excursions, work colleagues.

-Physical condition: companions, family, friends, doctor,
work colleagues.

-Mental condition: priest, and the same as for physical
condition.

-Recent changes in conduct or crisis: the same as above...

-Habits, medicines, use of alcohol or drugs: the same...

-Mental attitude (how does he react when lost?): the same...

-Harmony with family, friends, work colleagues: the same...

-Criminal antecedents: family, friends, work colleagues,
police.

-Economic condition, debts, overdrafts: family, friends,
banks, creditors.

-Confirmation of equipment (shoes, footprint, etc.): family,
friends, shoemaker.

-Interests, favorite pastimes, how to attract subject:
parents, friends, companions, work colleagues.

-Examination of the subjects antecedents: family, work
colleagues, other companions, police.

3.2 Tactics (Methods of Searching)

Tactics are the specific methods of searching for the subject. They can be
combined. According to the situation, one can begin with one or several
and later change to others. Some tactics are:

A. Restriction

It is indispensable to make an effort to establish an area outside of which
the subject has not traveled. Large areas of land can be eliminated
from the search if it is certain that the subject has not entered them.

Restriction is an initial tactic to limit the mobility of the subject
and thus the search area. It requires a rapid deployment of searchers
on the ground.

Methods of restriction include:

a. Blocking trails.
b. Blocking roads.
c. Locating personnel at key points:
- trails
- roads
- overlooks
d. Footprint traps (smoothed areas in trails and

roads) .
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B. Cutting the Perimeter

This is a scouting of the perimeter of the area to look for signs of the
missing person.

C. Search Dogs

The use of trained dogs to follow the scent of lost people is very useful.
They should be used quickly before other searchers are sent out so they
don't confuse the scent of the searchers with that of the subject.
D. Tracking Specialists

If there are individuals with a lot of practical knowledge in locating signs,
they can follow the exact route of the subject until finding him. Often
they discover important evidence although they don't find the subject.
Frequently the best specialists are local residents.

E. Airplanes

Airplanes and helicopters can be used in the search, if the vegetation is not
too thick. They can be useful for finding evidence such as smoke.

F. Attraction

It is possible to attract the subject to indicate where help is located, or to
walk in the direction of the searchers.

a. Noise (shouts, whistles, horns, loudspeaker).
b. Light (spotlight, headlight).
c. Smoke.
G. Deployment of Resources
a. Rapid Search

This consists of a rapid search by a couple of searchers who are immediately
available. They look principally for the subject. Some
techniques are:

-Check the last point where the subject was seen for evidence,
tracks, direction of tracks, etc.

- Follow the subject's route if it is known.

- Follow the route of least resistance.

-Search in specific sites. For example, in many areas there are
certain hills or watersheds that offer routes for lost
people. A team can look in places that might attract the
subject or in places of major risk such as waterfalls and
cliffs.

-Cut the perimeter and search for signs.

- Patrol roads and trails.

b. Efficient Search

This is a search of the sectors with the most probability of success. Often
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this is done after a rapid search, especially if evidence was
found in that search. Various types of resources can be deployed.

Studies show that this has a high probability of success for the
number of searcher hours invested.

One technique used for an efficient search is to openly comb the area. This
technique uses teams of between three and seven searchers. The
space between each is large, normally between 100 and 200 meters
depending upon the terrain and the density of vegetation. The

searcher in the center of the team follows a compass bearing to
maintain the direction. While he follows a straight line, the
others look all over within their corridor searching for evidence.
The area searched by each team is large. For example, two of
these teams can walk from the top to the bottom of a watershed,
one on each side of the stream. Search dogs can also be used in

this way.
c. Systematic Search

This is a slow and very systematic search. It is more complete than the rapid
or efficient search, but it requires many searchers for each
hectare of ground covered. It should be used only as a last
resort.

The technique is to comb the area in a closed fashion. A team of searchers
advances in formation with a determined space between each one.
Each sector of the search area is thus systematically covered.
The sectors are closed, that is, defined by natural or artificial
boundaries.

The efficiency of this technique varies according to the distance between each
searcher. The following table shows various possibilities for
doing a search in a sector of 259 hectares of forest.

Space Duration of Number of Hours Probability
Search (Hours) Searchers Utilized of Detection
30 m 3.5 53 186 50%
18 m 3.5 88 308 70%
6 3.5 264 924 90%

One can see that many more searchers are required to increase the probability
of detection from 50% to 90%. Probability Theory and actual studies
show that it is more effective to return to search the same sector more
than once with wide spacing then cover it only once with narrow spacing.

To get the most benefit from this concept:

-Inform the searchers of the theory. They want to do a good job, but
don't feel comfortable with the wide spacing because they feel
that they are not doing a complete search.

-Change teams with each pass.

-Each time begin with a different angle.

-Mark well the boundaries of the sectors.
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3.3 Probability Theory

The use of mathematics has become common and useful in the management of
searches. Probability theory is a branch of mathematics which is used
to calculate the probability of detection, the probability of success,
and the change in probability of an area after searching a sector.
Computers greatly facilitate this task, and there are good programs for
doing these calculations. These advanced themes will not be treated
further here.

4.0 MANAGEMENT OF THE SEARCH

The appropriate management of a search is as important as the skills of the
searchers on the ground. In complicated searches it is even more
important. We will briefly touch on this theme. It deals not only with
all the previous material, but also with the issues of organization,
direction, and leadership. It is worth much attention and study.

4.1 Organization

In various countries, much success has been found in managing searches
according to a uniform organization that has been adopted for all types
of emergencies. 1In this way, all the management team members understand
the organization, the titles of each position, and the responsibilities
of each position. Even the forms are uniform. A homogeneous management
team can be put together with personnel from different agencies,
institutions, or volunteer groups, and it doesn't matter if they haven't
worked together before. The organization facilitates the effective
coordination among the different agencies and authorities. A uniform
organization is almost indispensable for the appropriate management of
complicated searches, but it is also useful for simple searches.

An example of such an organization is the Incident Command System (ICS) which
was developed in the USA to coordinate efforts in fighting fires and has
been extended to other types of emergencies. The critical components of
this system are:

- Common terminology.

- Structure which grows according to necessity.
- Integrated communications.

- Unified command structure.

This system is very flexible. It can be used in simple searches in which one
person alone, the Incident Director, takes on all the management
functions such as direction of searchers, development of an operational
plan, logistical support, and finances. If the search becomes larger
and more complex, the Incident Director can delegate responsibilities to
an Operations Officer, a Planning Officer, a Logistics Officer, and a
Finance Officer if necessary. The structure can become very large, but
everyone understands it because it is uniform and previously planned.

Of course, this presupposes training about the system for those who will
have search management responsibilities.

4.2 Direction
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Each search requires an Incident Director. He need not be the person with the
most authority, but rather the one with the most experience in managing
searches and with leadership qualities. All should know who he is.

Some of his responsibilities include:

Establish the objectives.

Set the priorities.

Evaluate the available resources.
Develop an Action Plan.

Delegate responsibilities.
Coordinate the efforts.

Evaluate the results.

Develop new plans.
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4.3 Brief Instructions to the Searchers

A summary of the incident should be communicated to each search team as well
as instructions about their task. Equally important is to receive a
brief report from them when they return from the field.

4.4 External Relations

It is necessary to give plenty of attention to the family of the missing
person or to the friends who are present. It is best to assign one
person to assist them and to frequently communicate with them. It is
preferable to install them in a place away from the operations center.

4.5 Operations Center

A good site for the Operations Center:
a.Is away from other operations and functions unrelated to the
search.
Is close to the search area.
Has good access and good communications.
Has plenty of room for all the functions.
Has plenty of room in which to grow.
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4.6 Ending the Search

If the missing person has not been found after a complete and effective
search, ending the search must be considered. This action will depend
upon many factors and influences. Sometimes it is appropriate to
consider a "continuing limited search". This will help with the family
and with public relations.

4.7 Demobilization

A Demobilization Plan should be made before the end of the search. This will
make for a more efficient process of discharging the searchers,
organization of their transportation, etc.

4.8 Tasks at the End of the Search

1.Replace worn out equipment. Clean and repair equipment.
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2.Evaluation of the search both with persons involved and others
not involved in the effort.

3.Documentation

One should begin with the first report of the missing person and include all
the information related to the search. From the
documentation one should be able to reconstruct the search.

This is useful for:

a.Providing correct information to the searchers.
b.Assisting with the ongoing planning of the search.
c.The evaluation and improvement of future searches.
d.Protection in any legal litigation.

The document includes:

Initial report.

Chronology of events.

Maps.

Reports of brief instructions to searchers.
Changes in weather.

Expenditures and other fiscal issues.
Damaged or lost equipment.

List of personnel and hours of work involved.
Documentation of any injured searchers.
Official communications with the press.
Action plans.

Evaluation report.
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5.0 PREVIOUS PLANNING

The existence of a prepared Emergency Plan will make a search operation, or
any other emergency, more efficient and effective. A simple list of
available resources, equipment, names of personnel and contacts,
addresses, and telephone numbers will be very useful and will save a
great deal of time. However, a command structure and organization
should also be established. It should include a list of the authorities
who should be informed and of the procedures to be followed in case of a
fatality. The prepared plan should be complete, but simple and not very
long. It should not be an instruction manual; it is simply a tool to
help confront an emergency.

NEVER DO THE PLANNING ALONE!

6.0 RESCUE AND FIRST AID

Frequently the subject will need first aid, a technical rescue, or transport
once he has been found. Although these services are logical extensions
of the search, they will not be considered here as they are different
themes. It is sufficient to say that it is necessary to plan well in
advance of locating the subject. (First Aid: # and #; Transport:
Supporting document #) .

ACTIVITIES
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1.Present hypothetical cases or cases based on true incidents that the
participants, divided into groups, can manage. They must be provided
with maps, a description of the area and the weather, a report of the
first news of the incident, a list of available resources, and pieces of
evidence according to the progress of the teams.

2.Ask that the participants present search and rescue experiences in their PA.
The theme can be initiated with this activity in order to motivate the
participants to explain how the situations presented could have been
improved.

3.Conduct a search exercise in the field. Designate one participant as the
Incident Director, another as the lost person. Make sure that all have
the equipment and food necessary for the time foreseen.

4.1f a trained instructor and necessary equipment is available, give
demonstrations in rescue techniques (especially the use of climbing
ropes) .
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Supporting Document B7a

FORM FOR REPORTING LOST PERSONS

A form such as this one should be filled out for each lost person as soon as
possible.

Last name of lost person
Date reported lost Time

Place of last observation

Date (today) Time of this report

Complete name of lost person

Nicknames/other names Home address

Sex Age Weight ~ Height Hair color

Clothing: Hat Shirt or blouse Jacket
Pants/dress Shoes/type Size shoe ~ Condition
Type of sole (shoe) Socks Other clothing

Jewelry Money Cigarettes

Matches Other belongings

Contents of pockets
Food

What was the person planning to do?

Physical condition: (strong, weak, agile etc.)n

Health situation: Heart Hearing Diabetic
Mental condition:

General knowledge of field

Specific knowledge of this area:

Has been lost before?

When was person expected back?
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Names of friends/companions

Information reported by (complete name)

Address:

Relation to lost person: Can be found where?
Where can informant be found later on?

Report received by:

Location Location

Results of search

IF THERE IS MORE THAN ONE PERSON LOST, THEN A FORM SHOULD BE FILLED OUT FOR
EACH PERSON!!
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Supporting Document B7b

ROPES, KNOTS AND RESCUE

By Bill Wendt, United States National Park Service
(With some material added from May, 1972)

1. Rules concerning ropes:

Never walk on a rope made of synthetic material. Walking on a rope with
crampons is a capital crime, which generally provokes immediate commentary of
the crude sort. The rope should never be dragged over the ground. Small pieces
of rock will gradually become encrusted in the rope and penetrate it;
eventually they won't even be visible. When possible, try to keep the rope
from running over sharp edges, especially if it is holding a heavy weight.
Don't leave it near radiators or other sources of high heat. Don't hang it on
a sharp nail.

If possible, keep ropes dry, and dry them thoroughly before storing them.
Don't leave a rope stretched out, or under tension for prolonged periods of
time. Untie all knots after using a rope, and before storing it.

A climbing rope should never be used for towing automobiles; once it has been
used for this purpose, it should never be used again for climbing.

Immediately examine a rope that has been hit by a falling rock even if it was
a small one. If a rope has been subject to tension while passing over a sharp
edge, 1t should be examined. Carefully examine a rope that has been used to
stop the fall of a climber. Ropes should be examined at regular intervals in
order to detect defects. If fibers are observed that have become worn out,
then it should never be used again for climbing. During an ascent, a butterfly
knot can be used to isolate a damaged section of rope.

2. Washing and dying ropes.

Any soap or detergent that can be used on nylon clothes can also be used for
washing nylon ropes. The makers of nylon ropes have reported that during their
manufacturing process, nylon ropes must undergo temperatures of 149° C,
without causing them any damage. Boiling water, then, should do them no harm.

However, with the complex and delicate process used to manufacture
monofilament rope, much care should be taken in putting this type of rope in
boiling water, either for washing or dying purposes.

Climbing ropes can be washed in automatic washing machines using a detergent
recommended for nylon, and controlling the water temperature for "nylon" and
using the "gentle" cycle.

Nylon ropes can be dyed using household methods.

3. Knots.
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A knot 1is basically a configuration used to tie two ropes together, or to tie
one rope to another object. The safety and the ease with which knots are tied
and untied can be of great importance. It is said that a climbing knot should
be simple enough that a climber should be able to tie it in the dark while
half a asleep. A simple knot, but practiced sufficiently so that a climber may
be able to tie it automatically, is necessary in order to maintain mental
tranquility.

It is possible to do successful technical climbing wusing only two knots: the
overhand and the bowline, if all of their variations are included. The
majority of the knots that appear below can be derived from these two,
although the Figure Eight Knot has certain advantages over the Overhand Knot,
and as such will be included as well.

Some knots have had good results in testing, but have not been well-received
among climbers. An example of this is the Double Carrick Bend. This knot is
able to withstand the highest amount of tension of any knot before breaking.
However it is hard to tie and is employed only by ships, and even then it is
not considered satisfactory unless the ends are firmly secured. Nevertheless,
in the table, the Double Carrick Bend would be the best knot.

In the following table, the percentages for each knot were obtained using a 9
mm nylon rope and the percentage for the carabineer was obtained from a 11 mm

nylon rope.

Relative Strength of Knots

Double Carrick Bend 71%
Sheet Bend 65%
Fisherman's Knot 59%
Square Knot 54%
Double Bowline 69%
Bowline 65%
Butterfly 63%
Overhand Knot 49%
Carabineer and cord 79%

Bowline Knot
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The bowline is used to secure the last person, in order to give him a loop
that doesn't slip. The knot is easy to tie, and easy to untie after heavy
loading.

Figure Eight Follow Through

wendt drawing

This knot is based on the Figure Eight knot; it is more symmetrical and easier
to untie. Also called the Flemish Bend Knot.

Butterfly

The butterfly forms a single loop and tends to jam when strained and
consequently may be very difficult to untie. It tends not to slip, and is the
strongest middle man knot.

Fisherman's Knot
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The fisherman's knot is used for tying slings and runners of rope into loops.
Because it tends to jam, it should not be used to join lowering ropes; only
the double sheet bend should be used for this purpose.

Double Fisherman's Knot

This is an exceptionally strong knot and one of the few that needs no safety
overhands. Each half of the knot must be tied symmetrically, that is, the
extra turn should be centered, and not at one end or the other. Highly
recommended for tying rope slings, since it needs no safety overhands, and is
exceptionally strong.

Sheet Bend

The Single Sheet Bend, also called the Weaver's Knot, stays tied very well
under constant tension. It can be used to tie two different types of rope
together, with the bigger diameter rope forming the bight (U Loop), but if
used in climbing, a more complicated knot should be used: the Double Sheet
Bend. The Double Sheet Bend is the usual knot for joining two belay or
lowering ropes. The knot must be cinched down very well because it tends to
work loose easily.

Prusik Knot-Bachmann Knot
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Climbers call this the "Hitch". It is normally used to tie a smaller rope to a
larger one. This knot stays tied securely to the main rope when under tension,
but can slide along it if tension is reduced. A climber should practice this
knot with one hand, and even be able to do it with either one of his hands. If
it is necessary to hold on to something with one hand, or if one hand or arm
is broken or wounded, this would be the only way to join two "Prusiks". The
three wrap Prusik holds significantly better than a two-wrap Prusik, and
should be used exclusively for load holding in rescue. It is difficult to hold
on to or loosen a Prusik knot with cold or wet hands. A modified version of
it, incorporated with a carabineer, has been developed in Austria, called the
Bachmann Knot. It is just as secure, but easier to adjust and slide along the
rope.

4. Friction Brakes

Although they are not real knots, friction brakes are used together with
friction knots in rescue work, and on other occasions, when a heavy object
must be lowered under complete control. The brakes are constructed easily
using the following diagrams. The one-carabineer brake produces a limited
amount of friction and a great part of the weight must be supported by
standard belaying techniques. The double-carabineer brake produces a great
amount of friction, enough to support the weight of three people.

6. Carabineers

A carabineer can frequently take the place of a knot. A combination knot-
carabineer can reach 79% tension before breaking, using a 11 mm nylon rope.
The strongest knot, the double carrick bend, only reaches 71%, and the average
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knot only about 50%

Many times a sling can be made using two types of material. A "Prusick" sling
can consist of a small loop of 9 mm rope in order to grab the main rope and a
longer loop of webbing in order to provide a place for the foot. The most
logical way to join these is with a carabineer. In some cases, a carabineer
can be connected to a knot, serving only to anchor the knot and impeding it
from slipping.

In general, when a knot must be tied or untied several times, it is much
easier to include a carabineer in a sling.
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TEMPERATURE AND SURVIVAL

Supposition of survival days, with different quantities of water available per
person.

A: Without walking

Daily Max. Liters of water

Temp. (°C) 0 1 2 4 10
49° 2 2 2 4 5
43° 3 3 3.5 4 5
38° 5 5.5 6 7 9.5
32° 7 8 9 10.5 15
26° 9 10 11 13 19
21° 10 11 12 14 20.5
16° 10 11 12 14 21
10° 10 11 12 14.5 21

B. Walking at night, resting during the day

49° 1 2 2 2.5 3
43° 2 2 2.5 3 3.5
38° 3 3.5 3.5 4.5 5.5
32° 5 5.5 5.5 6.5 8
26° 7 7.5 8 9.5 11.5
21° 7.5 8 9 10.5 13.5
16° 8 8.5 9 11 14



PROT.

B7c-2

Wind
speed
(km/hr)

Calm

16
24
32
40
48
56

64

WIND CHILL FACTORS

REAL TEMPERATURE ACCORDING TO THERMOMETER (°C)
10 4 -1 =7 -12 -18 -24 -30
10 4 -1 =7 -12 -18 -24 -30
9 3 -3 -9 -15 -21 -26 -32
4 -2 -9 -15 -23 -31 -37 -43
2 -6 -12 -21 -28 -38 -43 -53
0 -9 -15 -24 -33 -42 -49 -58
-1 -9 -18 -26 -36 -45 -54 -62
-2 -10 -19 -28 -35 -45 -54 -62
-3 -12 -21 -29 -38 -45 -55 -63
-3 -12 -22 -29 -38 -48 -57 -65
LITTLE DANGER DANGER GRAVE
INCREASING DANGER

-36

-36

-38

-50

-61

-68

-67

-71

=72

-73
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PSYCHOLOGY OF SURVIVAL

(Translated from a pamphlet published by the National Forestry
Corporation of Chile, Training Techniques in
High Mountain Situations, by Edgardo Reyes Donoso)

No-one can ever be entirely prepared to confront a survival situation. One is
lucky if he has a first-aid kit, a rifle, or an ax, and even luckier if he
understands the basic techniques of survival. Yet no matter how skilled or
lucky one is, to find oneself alone and lost in a remote region can cause a
change in one's personality: an emotional, mental and physical shock. Because
of this it is important to understand the psychology of survival and to
acquire the necessary techniques for getting out of such situations
successfully.

The Desire to Survive

Among athletes, particularly among long-distance runners, there exists a well
known and common phenomenon. After running a certain distance, the athlete
loses his rhythm and begins to visibly tire and to lose speed. What has
happened? The stings, the cramps, or the exhaustion have taken away the
desire to win.

This same phenomenon exists in survival situations; although in these the
stakes are much higher than those found in a sporting event. There have been
cases where individuals, after having been rescued from potential injury, have
died in the hospital. They have lost the desire to live. The experiences of
hundreds of people isolated in remote areas, especially during the Second
World War, and in the wars in Korea and Vietnam, demonstrate that survival to
a great extent is a question of one's psychological state. Without a doubt
the most important factor is one's desire to survive. Whether of a group or
of a lone person, the emotional problems of shock, fear, desperation,
loneliness, and boredom can not be avoided. To these mental factors which can
reduce the desire to live, one adds others such as physical pain, fatigue,
hunger, or thirst. If one is not mentally prepared to overcome such obstacles
and to face the worst, the likelihood of survival is reduced.

The Power of the Mind

Interviews with thousands of survivors of the German concentration camps after

World War II confirmed that the human body, when guided by the spirit,

possesses an amazing capacity for resistance. Our bodies are very complex

machines which are capable of continuing to function even under the worst

conditions of stress and degradation, as long as the will to live is present.
In such cases, the energetic demands of the organism, which translate into

the need to eat, fall to near zero. The survivors of the Nazi concentration
camps said that, even under the most inhuman of conditions, they kept their
will to live. 1In many cases, they survived only thanks to this mental

attitude.
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Preparation

The timely preparation of an individual gives him a great psychological
strength when having to confront a survival situation. Of course, no-one ever
expects to find himself in such a situation, but everyone should be able to
discern the risks that can lead to a survival situation. If one prepares to
go to the field or on an excursion, if one decides to take a recreational trip
in a small aircraft or by sea, the possibilities of a serious or life-
threatening accident increases.

The following suggestions are not just good advice. When practiced they also
serve as a psychological safety net if ever found in a serious situation.

1.Prepare a survival kit to carry on whatever trip you take in which there is
any risk at all of getting lost or left isolated.

2.The owner (or frequent user) of a small aircraft, yacht, or any other
recreational vehicle, should always have a copy of a survival manual in
the glove compartment or tool box.

3.Whoever travels to less frequented places or goes camping, also should carry
a survival manual in his backpack.

4 .Memorize as much as possible about survival techniques. Knowledge of
fundamental survival techniques gives one confidence which helps
overcome the difficulties presented by the environment.

Panic and Fear

Almost anyone who has at one time been lost and far from civilization has
experienced fear. Fear of the unknown, of pain and of discomfort, and of
one's own weakness. In these conditions fear is not only normal but even
healthy. Fear sharpens our senses and prepares us to successfully confront
the dangers that face us.

From a psychological point of view, fear is an adrenalin release which is
naturally produced in all mammals as a defense mechanism to confront any
hostile element or the unknown.

Yet fear needs to be restrained and appropriately channeled so that it does
not turn into panic. Panic is the most destructive reaction that one can have
in a survival situation. Energy is wasted, rational thought is diminished or
completely destroyed and all positive action towards surviving becomes
impossible. Panic often brings on desperation, the steadfast enemy of the
will to survive.

In order to make fear an ally and panic an impossibility, it is necessary to
adopt certain mental rules that contribute to a positive attitude. As has
already been mentioned, an adequate preparation and the knowledge of basic
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survival techniques inspire a sense of security, which is the first step
toward dominating oneself and one's environment. Also it is important to
immediately occupy the mind with an analysis of the situation and with the
most urgent tasks at hand.

One can remain alive in any part of the world if one has the will and
ingenuity to survive.

"Take charge of the situation".

Am I hurt? What emergency measures should I take? What is the physical
condition of my companions? What are the immediate dangers that may threaten
us? Are there any details about my situation which allow me to know where I
am or how I ought to proceed in order to maximize my probability of surviving?
Is there water close by? Is there food? What are the weather and
geographical conditions around me? Can something around me contribute to my
survival?

"Do not be in undue hurry".

Avoid all unnecessary movement and hiking, which has no clear objective. It
is important to conserve one's energy as long as one does not have a complete
understanding of the situation. In most survival situations energy is a more
important resource than time (except in cases of a medical emergency). One
should avoid all actions that do not contribute to a plan or to specific
tasks. Unfocused action gives rise to a sense of abandonment which easily can
culminate in panic.

"Remember where you are".

It is likely that one will need to explore the area moving away from the
initial location. Familiarity produces a sense of security and nothing is as
depressing in a survival situation as losing one's starting point. Pay
attention to the surroundings, the most relevant topographic characteristics,
etc. and make a mental picture of them. Upon leaving a base point, mark the
trail in order to be able to always return following one's own footsteps. No
matter how lost or isolated one is, always one can begin to find his way
around. By knowing where one is, at least in reference to the immediate
surroundings, the chances of being rescued are increased.

"Dominate fear and panic".

Being conscious of the debilitating affect of fear and panic in itself
contributes to the removal of this danger. Every once in a while objectively
evaluate the affect that fear and panic is having on oneself.

"Improvise".

No matter where one is, there always will be some things that one can do to
improve his survival chances. Inventiveness and creativity improve one's
circumstances. It is best to abandon one's traditional approach and to adopt
new ones. For example, a tree is no longer a tree, but rather is a shelter
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and an eventual source of food, fuel, clothing, etc. Familiarize yourself
with those things that surround you. Like an optical illusion, the mind will
miraculously transform the objects and beings of nature into survival
instruments.

"Value your life".

The preservation instinct is basic in man and animals. From it have been born
not a few cultural and technological revolutions throughout history. 1In
extreme circumstances the will to survive can be severely tested. Once lost,
all the knowledge of survival techniques will be useless. Do not run
unnecessary risks. The key to survival is yourself, and whatever recklessness
which causes you to be hurt or partially incapacitated will limit your ability
to survive.

"Learn the basic techniques".

Remember that to do is to learn. The more you practice these tasks and
fundamental techniques, the better will be your ability to use them in time of
need.

Survival is a mental attitude, which puts on a positive face to us as well as
to those around us.

Loneliness and Boredom

Loneliness and boredom are inseparable companions of fear and panic. However,
rather than overpowering us in a sudden and brutal fashion, these gain control
in a smooth and gradual fashion while we are unaware. Generally these
overcome us once we finish the basic survival tasks of covering the most
urgent needs: water, food, shelter, and clothing. Loneliness and boredom
leave the individual depressed, suffocating his will to survive.

The psychological antidote for both of these is the same used to combat fear
and panic: keep the mind occupied. Occupy as much time as possible
establishing priorities and assignments that reduce discomfort, increase the
chances for rescue and guarantee survival. Think about possible emergencies
that one might confront, making contingency plans for them.

Elaborate a program of activities. Apart from providing added security, this
helps to occupy the mind.

One needs plenty of activities, for example the construction of a permanent
shelter or defining activities to be repeated daily, such as keeping a diary.

Loneliness and boredom only can appear in the absence of a positive line of
thought and conduct. In survival situations there always are many things to
be done.

Survival in a Group

The dynamics of a group can sometimes be a help and at other times be a danger
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for individual survival. Obviously the support of many people to deal with
necessary tasks and contact with other people contributes to a greater
psychological stability. Yet it is important to remember that a chain is only
as strong as its weakest link and that the difficulties inherent in survival
can be multiplied by the number of individuals dealing with the situation.
occasion, survival in a group can introduce a new element of destruction:
dissention. This must be avoided at all costs.

On

Just as individual reactions in survival circumstances can become automatic,

the same can occur in a group.

responsible chief have the greatest possibilities of survival.

not already a designated chief, choose
factors will help to maintain friendly

Those groups that work in unison obeying a

If there is
one. Taking care of the following
relations within a group:

-Organize activities focused on the collective survival.

-Recognize one member of the
other members specific
of what they should do.

group as chief.
responsibilities and will keep everyone informed

This individual will delegate to

-Create a sense of mutual dependency within the group.

-Whenever possible,
chief.
in each situation,

Finally, no-one should forget that the

when one believes he is almost rescued,
and it goes by without seeing us.
depression and desperation are natural reactions.

or boat passes in the distance...
case,
overcome by these. If an airplane has
they are systematically overflying the
looking for us. That is when one must
utilize all the survival techniques in

condition the next time they pass by and see us.

chance.

The motto of survival is:

the group should make decisions under the direction of the
Alternately it must be the chief who decides what should be done
and everyone will have to respect his orders.

greatest test will be in the moment
that is for example when an airplane
In such a
We must not be
passed, then another will pass by.
area, this shows that someone is
apply all of the available energy and
order that we may be found in good
There will be another

If

NEVER GIVE UP!
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Lesson 8
USE AND MAINTENANCE OF FIREARMS
OBJECTIVES:
By the end of this lesson, the participants should be able to:
1.Disassemble, clean, and assemble the firearms that they possibly will use.
2 .Appropriately use the firearms that they have in their PA.

3.Name, and implement 15 basic safety rules for the management of firearms.

REFERENCES:

Corfield, 1984; Supporting Document.

PRESENTATION:

1.1The use of firearms in the PA is a contentious issue. Generally firearms
are not necessary unless the area has serious problems of law
enforcement and there are frequent crimes or infractions. It also
depends upon the authority the warden has in the PA. At times it is
necessary to carry firearms to protect oneself from dangerous animals or
people. What is important is that each warden, or other PA official who
carries a firearm, knows how to use and maintain it. An instructor who
is an expert in the use and maintenance of firearms should be contracted
to spend at least one day with the participants. More time should be
allotted depending upon the seriousness of the issue and the use to
which the firearms are intended. If serious anti-poaching activity is to
be carried out, more intensive training should be done in conjunction
with actual patrolling situations.

1.2The first thing that should be taught are the safety rules for the use of
firearms. All devices are dangerous that are capable of launching a
projectile with extreme force and with the velocity of a firearm. Every
year there are thousands of accidents with firearms. A careless act,
whether in the field or in the storeroom of a PA, can kill you or your
companion. A gunshot is irreversible. The bullet can not be stopped
once the trigger is pulled. There are a list of general rules to
observe while managing a firearm (Supporting Document B8a). Apart from
the general rules, point out other relevant norms that exist in the PA
system concerning the use of firearms.

2.1Basic firearms functioning: indicate for the firearms that are to be used:
characteristics, general information (caliber, principal parts of the
firearm, weight, velocity of the projectile, actual and maximum range,
etc.), cocking and uncocking, and basic management:
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- Use of the safety.
- How to pull back the hammer.
- How to release the hammer of a rifle or pistol.
- How to load a firearm.
- How to unload a firearm.
2.2Cleaning and maintenance. It should be shown how and when to clean a
firearm and the maintenance required. For example, in humid climates
some firearms need to be cleaned with solvent every three days.
3.1Techniques of firing: teach how to sight, how to pull the trigger, the
appropriate way to breathe, the appropriate positions to be in for
different types of firing, the effect of wind, and the corrections for
drift and elevation when shooting.

ACTIVITIES:

1. The participants should extensively practice all that is necessary so that
they can optimally maintain and use a firearm.

2. Hold a competition to see which participants have the best aim, always
using the techniques taught.
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FIREARM SAFETY RULES

(Taken from a pamphlet prepared by the National Park Service
of Costa Rica concerning the 30-M-1 rifle. 1983
And from a course prepared by Gerardo Chavez, National Park
Service of Costa Rica. 1992)

With all firearms, one should follow extreme safety measures in order to avoid
accidents. Always use extreme precautions and act as if your firearm were
always loaded.

1.Individual responsibility is the principal safety measure.

2 .Whenever carrying, receiving, or delivering a firearm, check the chamber.
Always deliver a firearm with the chamber open.

3.Never store loaded firearms.

4 .Never leave firearms where they can be reached by children or by
inexperienced individuals.

5.Do not give a firearm to a stranger nor to an inexperienced person.

6.Do not play, joke, nor unnecessarily point with the firearm. This is a
dangerous habit.

7.Whenever checking or managing a loaded or unloaded firearm, be sure that the
gun-barrel is always pointed upward, or in the direction where it can
not cause damage.

8.Always keep your firearm locked.

9.Never carry your firearm with the chamber loaded until absolutely necessary.

10.Never plug the mouth of the gun-barrel to keep it from getting dirty.

11.Before loading your firearm, be certain that the gun-barrel is free of any
dirt or obstacle that could impede the exit of the projectile.

12.When crossing fences or other barriers, pass the firearm to another
individual, or carefully place the weapon on the other side before

crossing.

13.Always walk with the firearm unloaded. Have the safety on until the moment
of firing.

14 .When traveling in a vehicle, the firearm should be unloaded.
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15.

16.

17

18

19

After firing, remove the remains of the cartridge and clean the firearm as
soon as possible. The firearm that accumulates gunpowder can explode.
Especially clean the gun-barrel.

Store bullets in a cool and dry place, far from children and from
strangers.

.When a firearm must be stored for a period of time, it should be

dismantled. Each of the pieces should be taken apart and oiled.
Finally, the firearm should be rolled in a flannel cloth or towel to
protect it from dust.

.Only the specific ammunition designed for each firearm should be used, and

precautions should be taken with old or damaged ammunition.

.Use the firearm in agreement with the existing laws and regulations.
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Lesson 9

PRINCIPLES AND TECHNIQUES OF LAW ENFORCEMENT

OBJECTIVES:
By the end of this lesson, the participants should be able to:

l1.Clearly describe the components involved in carrying out the legal norms of
a PA.

2.Act correctly when enforcing the law in the PA.

3.Describe the information necessary in order to correctly report an
infraction.

REFERENCES:

Corfield, 1984. Moore, 1984, sections 6, 12 and 18.4; Mackinnon et al, 1986,
pp. 230-234.

PRESENTATION:

1.1There are three principal components involved in carrying out the law in a
PA:

a.Legislation (laws, regulations), which must be carried out.

b.Wardens who are directly responsible for carrying out the legislation
on the ground.

c.The administrative system supporting the warden which determines
policies and the manner in which violations will be treated.

1.2Legislation: Explain the laws, regulations, and norms that apply in the
PA, and that the wardens are responsible for their enforcement. Explain
the hierarchy of laws, and those that are the most powerful from a legal
standpoint. Explain to what point the warden can legally act; that is,
his jurisdiction is limited in terms of the types of infractions that he
can deal with as well as the territory in which he can exercise his
authority. The same is true for other officials: civil and military.

1.3The Warden: The conduct of the warden in his contact with the public is
the most important factor in carrying out the laws and regulations of a
PA: he must stop violators, as well as prevent future infractions.
Generally a firm and courteous attitude is the best. It also helps if
the warden knows the issues and the laws, and displays confidence
without being overbearing. Other recommended norms of conduct include:

- Do not get angry or irritated.
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- Do not raise your voice.

- Maintain a physical distance from the violator.

- Always identify oneself when dealing with a violator.
- Explain to the violator the offence committed.

In order to act correctly, one needs information and support from the system.
The warden follows established policies concerning enforcement of the
law. Obviously all the laws can not be enforced in detail, and it is
here that the policies of the system become especially important.

1.4The System: The system (i.e. the supervisors, authorities, policies, and
to a certain degree, the legal system) determines how far the legal
dispositions will be carried out. This is part of the support that the
warden needs. In some countries, there is general ignorance of
conservation laws among the public as well as the authorities. Often
there has been insufficient public relations and education concerning
the law with the neighbors and users of the PA. Also in some cases, it
would overload the capacity of the system to deal with all the
violations of conservation law that are committed. Because of this,
some PA systems have established priorities as to which infractions to
penalize, and have defined policies that minimize the enforcement of
minor infractions:

a.The right to know. This means that everyone should know the laws
before the system can penalize them for violating them. This
implies an enormous educational responsibility to be carried out,
especially at the PA level. Here enter the programs of
interpretation and orientation of visitors and other users and
neighboring populations. Nevertheless, this principle is applied
only in the case of minor offenses, or in those situations,
particular to the PA, over which the users have little experience
in their world outside of the PA.

b.Determining the lowest and most effective level for enforcing the law.
In general this level implies educating the violator, which means
that the warden should be more of an educator than a policeman.
Generally there are four steps that the warden can take, depending
upon the seriousness of the case:

Verbal warning.
- Written warning.

- Citation requiring the violator to appear in court.

Detention of the violator.

While it is best if the objective can be met by educating the violator, the
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conduct should be more severe in some cases such as:
- Repeat offenses.
- Damage of state property, or of another user.
- Threats and actions against PA personnel, or against another user.

- Major offenses such as hunting animals in danger of extinction, or
intentionally setting fire.

The last point concerning the system is that the field personnel must know
that they have the support to act. This is confirmed when the system
provides information on how to proceed, and through the conduct of the
system itself. When infractions duly reported by wardens are not
followed up by the "system", motivation for continued diligence on the
warden's part is diminished.

2.1Explain the process of confiscation, and the circumstances under which this
is done.

2.2Show the reports and forms that must be filled out for infractions.
Describe the information needed in order to correctly report infractions to
other authorities in order for them to act. e.g.

- Name of authority to whom report is addressed

- Name of park ranger (s)

- Personal information: age, civil status, responsibility in

PA

- Location/address of rangers' home/work

- Location of infraction

- Description of infractor's actions

- Name and address of infractor (s)

- Description of ranger's actions

- Results of ranger's actions

- Objects confiscated, their description, and their location

2.3Indicate in what circumstances the civil authorities (or others) should be
called.

2.41f considered necessary, techniques of personal defense should be taught in
a different course. Nevertheless, it is important for the participants
to understand any policies that exist in the PA system or in the country
concerning the use of firearms.

ACTIVITIES:

1. Have the group prepare guidelines concerning the detention of dangerous
individuals by patrolling wardens, utilizing the following topics:

a. How to approach presumed dangerous individuals or groups
b. How to capture them
c. Role of chief warden/chief of patrol
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How to relate to captured persons

What to do with captured firearms: immediately, and eventually.
Information to be collected

How to collect information from detained individuals

System for transporting/walking detained individuals

What to do with evidence

Treatment of detained individuals

How to report the detention

N E QD Q

2. Invite the participants to present their experiences of dealing with minor
and major offenses. Discuss the techniques that they have used, both those
that were effective as well as those that were not. With the participants go
over the Supporting Document B9a.

3. Present hypothetical cases to the participants which require that a warden
enforce the law, and request written answers as to how they would act.

Discuss the answers with the group. Using the same or other hypothetical
cases, have one participant who is a good actor, play the role of the violator
and have others act as the warden, applying the conduct learned in this
lesson. Constructively criticize the performances. If one is available, use
a video so that the participants can observe their own performances.
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Supporting Document B9a

POACHING IN NATIONAL PARKS

(Adapted and translated from a publication prepared by
Jorge Astorga Rodriguez, Costa Rican National Park Service, 1987)

INTRODUCTION

Poaching is one of the greatest problems which our national parks have, and it
is tending to increase constantly due to a number of social situations, which
obviously, has a severe impact on our faunistic resources.

It is important to realize that the illegal hunter has ample experience and a
lot of knowledge, which allows him to carry out his work based on logical
deductions and conclusions, not as the result of simple opportunistic, simple
minded behavior. Even understanding that the modus operandi of each hunter is
different and personal, we must accept that his conduct is oriented by a
number of factors and situations which can be generalized to all.

Some of these orientational factors are:

A. Regional characteristics: climate, topography, accessibility, roads,
trails;

B. Moon's influence

C. Species distribution in the area

D. Species habits: dispersal, feeding, reproductive, sleeping etc.

Based on the preceding considerations, I believe it is urgent that we, as
authorities encharged with the protection of national parks, be aware of
certain hunters'methods o habits which would allow us to be more efficient in
our own work. These recommendations are designed to help us in the constant
fight against poaching and its effects.

OBJECTIVES

1. Present the most common activities which poachers utilize.

2. Protect those species which are in danger of extinction, or which are
considered to be of scientific or monitoring interest.

3. Be more effective at protecting the park.
4. Initiate more publications by our colleagues concerning poaching.

5. Motivate colleagues to look into the illegal hunting situation, and who are
the poachers.

KNOWLEDGE OF THE AREA

An undeniable fact, which we must recognize, is that the poacher usually knows
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the area where he is working to perfection. From this, we can deduce that we
must acquire the same capacity, and one of the ways to do so is carrying out
reconnaissance trips (patrolling) of our respective PAs.

In general, patrol routes should cover all of the sectors in which a park can
be divided. No site should be ignored, in spite of reasons to the contrary.
Exploring zones not normally patrolled, in search of poachers, allows us to
detect other factors which might disturb or interfere with the natural harmony
and tranquility which characterize all vegetable and animal communities.

It should never be forgotten that the best protection rangers know their parks
perfectly. This should distinguish a good park ranger from one who is not.

IMPORTANCE OF TRAILS AS A MEANS OF SURVEILLANCE

The existence of an excellent network of trails is important for achieving an
effective protection effort in the national parks. Fortunately this concept is
generally accepted among our companions. It has never been correct to say that
trails facilitate the movements of hunters. No hunter will ever use a trail
that is constantly patrolled by park rangers. The reasons for this are
obvious.

If trails are important to someone, it is for the park ranger, since there are
occasions when he must get quickly to distant locations; this would be
impossible without good trails. And what about carrying out nighttime patrols
in places without trails? A last argument in favor of trails is that they give
the ranger a sense of security, because while on a trail he feels protected.
If we pay special attention to this aspect of protection, we will have made an
important beginning in the improvement of our parks.

POACHERS MOVEMENTS IN THE FOREST

There are occasions when the poacher is forced to not cut trails while moving
in the forest. The reasons for this, among others, are:

A.Utilizing a knife or machete might make enough noise to scare off nearby
animals. If within a PA, the noise might alert park rangers to his
presence.

B.If the poacher needed to use the knife or machete, he would only have one
hand available to hold and use a rifle if an animal would appear,
causing him to miss hunting that animal.

For these, and other inconveniences, the best hunters hardly ever use their
knives, preferring to slip silently through the forest, guiding themselves
only by their knowledge of the area, or by their finely attuned sense of
orientation. Of course it is possible to get lost this way. In order to avoid
this possibility, the experienced hunter, from the moment he enters the
forest, begins to bend leaves and small branches of the plants along his
route. After being bent, the underside of the leaves points up, showing a
different color from the others which have not been bent. If the hunter
continues to do this every few meters, he will have a marked trail with which
to return.
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Another way to do this is the following: if the ground is very humid, as a
sign to avoid getting lost on the return, sink the heel of your shoe deeply
into the ground. This will only work unless it is not going to rain, or if the
ground is not floodable, as a rainstorm will erase this type of sign.

DIFFERENT TYPES OF HUNTERS
Perhaps we can say that poachers can be divided into two large groups:

1. Urban hunters: This is the hunter that travels from the city to the country
usually in search of recreation or sport, or perhaps because he has a special
interest in a certain kind of meat. Generally speaking, this kind of hunter is
not as damaging, since his activity is infrequent.

2. Rural hunters: This type of hunter lives near protected areas. They are
usually the cause of serious problems, since their numbers are higher and
their activity more intense. They are usually a big headache, since they are
also very skilled. They may also serve as guides for urban hunters. It would
be ideal if the rangers had the same level of knowledge as do these hunters.
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Lesson 10
THE MANAGEMENT AND CONTROL OF FIRE

OBJECTIVES:
By the end of this lesson, the participants should be able to:
1l.Explain the types of fire that can occur in the PA.
2 .Describe the principal causes of fire in the PA.
3.Explain how fire can be a tool for the management of the PA.
4 .Describe the measures used to fight fire.

5.Explain the measures of fire prevention.

REFERENCES:

Moore, 1984, Chapter 16; MacKinnon et al 1986, Ch. 8; "Parks" Magazine: 1977,
Vol. 2, no.l; Lesson D9.

PRESENTATION

1.0Firefighting is a very serious activity. If the objective of the course is
to train fire fighters to effectively fight fires, then experienced
instructors should be obtained, and several weeks should be devoted to
both the classroom and field activity.

1.1In general, fires need to be extinguished. Explain the negative
consequences of fire.

-When hot and frequent, it exhausts the fertility of soils and reduces
nutrient cycling.

-It increases soil erosion.
-It facilitates the invasion of weeds and exotic plants.
-It dries soils by increasing evaporation.
-It causes the long-term depletion of the nutrient capital of soils.
- It kills small mammals, nesting birds, reptiles, etc.
1.2Explain the types of fires that can occur in the PA of the country, or
those represented in the course - WHERE: buildings, forests, savannahs;
- ORIGIN: intentional, accidental, natural.
1.3As to structural fires, focus on the importance of identifying potential

risks: i.e. stacks of papers, stored combustibles, old or poorly
installed electric and gas systems, fireplaces, ranges, and wood stoves.
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2.1Go over in detail the causes of intentional, accidental, and natural fires.

2.2After describing the causes of fire in wildlands, ask the participants to
describe the main causes of fire in their PA.

3.1Explain that fire can be a valuable management tool in the PA. It can be
important to maintaining many natural communities. It can be used both
to promote desired successional changes in the vegetation as well as to
prevent undesired successional changes. Explain that in natural
environments sometimes it is best to set intentional fires or to allow
natural fires to burn (those started by lightning or spontaneous
combustion). Explain the reasons for this: to maintain critical habitat
for some faunal species which might be in danger of extinction, and to
propagate some vegetative species which depend upon fire. Fire is
necessary for the propagation of certain tree species (which may in turn
have as its objective the concentration of fauna in certain sites).
Explain when it is necessary to set fires to imitate natural fires, and
the precautions to be taken:

-The "ecology" of fire climax habitats must be understood, i.e. its historic
and prehistoric role must be known.

- The objectives of the area must be known, i.e. what kind of
environment is to be achieved/maintained.

- There should not be frequent fires.
- Use low intensity fires; or "cool" burns.

-Use appropriate control techniques: firebreaks, correct weather
conditions, adequately advise neighbors, have personnel to control
and monitor the fire.

-Work with a plan developed by scientists who understand fire.

3.2It is necessary to consider the management category of the PA and its
management objectives to determine the role of fire within its
boundaries.

3.3As in any resource management program, a PA manager should be aware of
possible conflicts between fire within the PA, and other PA objectives,
such as historic sites, or wildlife management.

3.4The effect of intentional fires carried out within a PA can also cause
problems for adjacent communities. This situation should be seriously
considered, and if necessary a planned public relations/educational
process should be carried out prior to initiating a controlled burn
program.

4.1Mention the best methods to extinguish fire in vehicles, boats, etc. This
includes equipping them with extinguishers.

4.2Describe the techniques necessary for extinguishing the most typical fires
which occur in the PAs represented in the course.
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Specifically mention:

-The three components necessary for a fire to occur: fuel, oxygen, heat.
- The effect of wind.

- The use of back fires.

- The use of firebreaks (strips of ground cleaned of vegetation) to stop
a fire.

-The principal tools needed.
-The need for an action plan for those areas most vulnerable to forest
fires. (see section of Lesson B7 relating to Incident Command
Systems)
.3Safety rules during firefighting:

Structural fires:

Remember that there are many materials in buildings which contain chemical
substances, and the smoke of these can be extremely dangerous.

When entering a burning building, always take adequate clothing and
equipment.

Keep spectators at a safe distance.

Evaluate who might still be inside the building, and their possible
location.

Forest fires:
Always wear appropriate clothing.
Always take note of the wind and the fireline.

Follow the orders of the firefighting team leader
(there should be only one).

Stay away from burned trees or those that are burning.
Always have an escape route in mind in case the wind changes direction.

.1Explain the measures that can be employed to reduce the risk of forest
fires:

-Development of a forest fire control plan for the PA.

-Clearing the vegetation along the boundaries in areas where fire could
enter the PA (creating firebreaks).

-Training personnel in the management and control of forest fires.

-Suspending campfire permits in non-inhabited areas when there is a high
risk of fire.

- Patrolling sites where fires might be started.

-In extreme cases, closing the PA to visitors.
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-Acquisition of firefighting equipment.

-Establishing mutual help agreements between the PA administration and
nearby fire departments to combat forest or structural fires.

-Employing controlled burns.

- Don't permit the accumulation of excessive dead vegetation as the
result of programs to eradicate flora, logging, or around
construction sites.

-Public programs or campaigns for fire PREVENTION.

5.2With the group determine the methods of fire prevention for buildings and
other structures:

- Place smoke detectors.

- Place extinguishers in critical sites.

- Eliminate risks.

- Keep matches and fuels out of the reach of children.

- Store combustibles away from buildings.

-Develop contingency plans for places where greater possibility of fire
exists.

5.3Highlight the role of educational and interpretative programs in fire
prevention, especially when focused at visitors, other users, and nearby
residents of the PA. It is the best mechanism available for dealing
with fire control and prevention.

NOTE: The Supporting Document BlOa is a brief outline of a course on
controlling fire prepared by the U.S. Forest Service. More detailed course
information can be obtained by writing to: Department of the Interior, US
Forest Service, Forestry Support Program, Washington D.C. USA.

ACTIVITIES:
1. Have the participants describe firefighting situations in their PA.

2. Go to the field with the participants to see the effects of a fire.
Explain the cause of the fire and ask how it could have been avoided.

3. Take the participants to a nearby building (or the one in which the course
is being held) and have them identify the risks that could cause a fire.

4. Organize the participants so that they can prepare a firebreak adequate for
the setting. What are the elements that determine an adequate firebreak width.
Show them the importance of always noticing the direction and intensity of the
wind and to pay attention to the influence of slope.

5. Practice using extinguishers with small fires.

6. Divide into small groups and design a fire contingency and action plan for
a building and a zone of a PA.
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Supporting Document Bl0a

OUTLINE FOR COURSE ON FIREFIGHTING

(Adapted from US Forest Service materials)

Types of personnel to be used in fighting fires
Relationship with organization

Installations, facilities, for personnel
Transportation

Training

Tools

Characteristics

Names and description
Classification according to uses
Maintenance

Chain saws

Basic components

Types of chain saws, and their uses
How to start, and use

Technique for cutting trees
Maintenance

Fire Behavior

Definition of fire

Fire triangle

Combustion

Mechanisms for propagating heat

Extreme Fire Behavior

Characteristics of extreme fire behavior
Factors in tragic fires

Visual indicators of dangerous behavior
Probability of secondary fires and crown fires
Distant secondary fires

Whirlwind fires

Explosive fires
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Lesson 11

PROTECTION OF WATER COURSES IN A PROTECTED AREA

OBJECTIVES:
By the end of this lesson, the participants should be able to:

l.Explain why it is important to constantly and systematically monitor the
quality of water courses in a PA.

2 .Describe the procedure for preparing a water quality control program.

3.List at least three factors that naturally affect the composition of water
in streams and rivers.

4 .Enumerate at least three types of land management activities which impact
flowing waters in the PA.

REFERENCES:

MacKinnon, 1986, p.187; Lesson D5; Supporting Document Blla.

PRESENTATION:

1.1In general, bodies of water are the ideal settings in which to detect and
understand the "state of health" of an area. The quality and
composition of water reflects the natural and non-natural
characteristics of the surrounding community or zone.

1.2Water bodies are the ideal media in which to opportunely detect
environmental degradation problems, giving the chance to prevent or
correct problems which could cause irreversible damage to the PA. Often
the sources of the impacts to water quality originate outside of the PA.
Elaborate on this idea and discuss with the participants what might be
the sources of negative impacts.

2.1A program of water quality monitoring and control should always be part of
a general management plan of a PA, and it should be described in detail
in the Protection or Research programs. The type of monitoring program
will depend upon the management category of the PA, and the problems
which are perceived to affect the water.

2.2Interested workers of a PA can conduct simple water quality analyses which
are generally inexpensive and require only brief training to carry out.
The analyses serve to establish baseline information about the water
quality in the PA, and will allow the PA director to know when some
activity is causing the deterioration of water quality. If such
problems are detected there may be the need for more specialized
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sampling. Specialists should be consulted concerning what analyses can
be done and what procedures to follow.

2.3A program of controlling water quality should consider the following points
in its design:

a)Define the objectives of the program. Identify the possible sources
of contamination both inside and outside of the PA, and determine
if there are other needs to be addressed in this program. For
example: Is there the need to monitor the impact that tourism or
tourism facilities have on water quality? Do the agricultural
practices of the PA neighbors have a water quality impact?

b)Determine which sites will best serve for taking samples. Carefully
review all available information and try to relate these sites
with other systematic monitoring activities in the PA. For
example, maintenance, patrols, etc.

c) Select the parameters that will be used to determine the type and
frequency of samples. With a specialist determine parameters and
sample frequencies that will allow for detection of suspected
impacts on water quality.

d)Define the methods needed to take samples and to measure the
parameters determined above. Which analyses can be done in the PA
and which require a special laboratory?

e)Calculate the cost of the program including the initial capital and
the posterior costs of analysis.

f)Determine the methods of data analysis which will be used. Make a
preliminary sample which will help in the selection of appropriate
techniques to be applied.

g)Define the type and frequency of reports that will be done. These
reports serve to share the information needed to have a clear idea
as to the "state of health" of the PA.

3.1The composition and quality of water is not constant. In natural systems
it varies according to geological influences, the climate, the soil
type, the origin of the water (spring, underground river, swamp, etc.)
and often the presence of radium (a radiocactive material) which is found
naturally in many bodies of water. Elaborate on this point and discuss
it with the participants. If possible, ask them for examples.

4.1The composition and quality of any water body reflects the type of land
management surrounding it (in the case of lakes, ponds, swamps, etc.)
and along the length of its flow (in the case of streams and rivers).
Generally impacts on flowing water can come from:

a)Recreation areas: swimming, fishing (boats), campgrounds, etc.



PROT. B11-3
b) Urban areas.
c)Forest management lands and agricultural land.
d) Exploration and exploitation of gas and oil.
e)Coal mines.
f)Metal mines.
g)Sand and gravel pits, or stone quarries.
Discuss and give examples of each of these impacts.

4.2Ask the participants to present ideas of measures that could be implemented
to correct or to prevent water quality problems. Among these are
included:

- optimal location and construction of highways, roads, and trails to avoid
sedimentation of the water.

- the use of septic tanks, located far from water sources, to treat human
waste.

- optimal location of campgrounds, and other public use sites, which can alter
drainage systems, and cause erosion and the contamination of waterways.

- educational and interpretative programs for visitors concerning appropriate
use of the area: use of bathrooms and latrines, disposal of garbage, use
of boats, etc.

- extension programs for adjacent communities whose activities can contaminate
and deteriorate the water quality of the PA.

ACTIVITIES:

1. Visit a PA with water quality problems, and go through the process of
evaluating, analyzing, and solving the problem with the participants.

- Do an analysis of the water with the participants.

- Determine the cause(s) of the problems detected.

- Relate the type of impact with the parameters and frequency of the necessary
samples.

- Define a plan of action for monitoring activities which should help to
reduce or solve the problem.
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Supporting Document Blla

WATER QUALITY MONITORING PLAN

(Taken from "Monitoring Stream Water Quality for Land Use Impacts",
written by Kunkle, S; Johnson, W.S; Flora, M. and published by
the USNPS, Office of International Park Affairs and
the International Forestry Office of the US Forest Service,
December 1987")

1.1 Purpose

The purpose of this handbook is to suggest strategies for designing and
implementing simple, cost-effective surveys of water quality impacts resulting
from land uses in and around National Park Service (NPS) units. Specifically,
monitoring suggestions address various kinds of mining, oil and gas
development, recreation, urbanization, and agricultural and forestry
practices. This handbook provides a strategy for 1) designing a problem
oriented water quality monitoring plan; 2) identifying sources of suspected
water pollution caused by different land uses; and 3) recognizing, by means of
a few basic analyses, when additional study of a water quality problem may be
required. Three concepts form the basis of the strategy:

1. NPS staff typically will conduct
some of the field sampling and
analytical work.

2. Certain analyses will necessarily be
contracted out.
3. A "focused" approach is used in which the

minimum number of water quality parameters
necessary 1s selected as indicative of specific
impacts.

These concepts are explained below.

1.2 NPS Staff Role

The NPS resource manager plays a key role in identifying probable
sources of water pollution that are or could be present. In preparing to
assess these pollution sources, resource managers should have definite
objectives in mind for the data to be collected. For example, they may need to
identify and describe the severity of contamination caused by mining, so that
these problems can be addressed in park planning, development, and mitigation
efforts.

We recommend using park staff for certain analyses rather than
contracting out the entire job. The degree of analytical training needed for
park staff involvement will depend upon the interest and skill levels of those
involved. Park staff involvement in the sampling and field work typically will
lower total costs, often markedly. More importantly, park staff will become
familiar with analytical methods and terminology so that the data provided by
outside laboratories can be interpreted, critiqued, and incorporated into park
planning and management.

To enhance the understanding park personnel may have of water quality
monitoring, and in view of the changes rapidly occurring in monitoring
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techniques, maintaining contact with specialists in the field is advised.
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Fig 1.3
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1.3 Linking Park and Contract Laboratory Data

A stronger set of water quality data for a particular stream or stream
segment evolves by linking data collected by park staff with analyses from an
outside, contract laboratory. For example, the outside facility can analyze
for metals, acidity, sulfate, and other more analytically complicated
constituents in water samples, while park staff can supplement these outside
analyses with simpler field measurements such as pH, turbidity, and
conductivity. For logistical and economical reasons, in-park measurements can
be conducted on a more frequent basis than outside laboratory analyses, and
relationships can then be drawn from analysis of both data sets. For example,
pH (analyzed in park) normally relates to acidity (analyzed in contract
laboratory); turbidity (in park) reflects total suspended solids (contract
laboratory); conductivity (in park) correlates with the levels of total
dissolved solids (TDS), metals, or other ionic substances (contract
laboratory); and so on. Knowing these relationships, park personnel can use
the more frequently and simply measured parameters to estimate less frequently
evaluated parameters analyzed by the contract laboratory. Estimation and
extrapolation of data are then possible (Fig. 1-3).

1.4 A Focused Approach

By far the most important factor in monitoring is selection of indicator
parameters for testing the water quality impacts of interest. The short lists
of suggested monitoring parameters recommended in this handbook are based on
our own experiences with field monitoring, plus information drawn from a
thorough literature review.

Most water quality questions could be answered with a "complete" water
quality survey, using many physicochemical as well as biological indicators;
however, the expense of such a "shotgun" water quality survey is in most cases
prohibitive. Therefore, some researchers have attempted to develop shorter
lists of parameters for general monitoring (Couillart and Lefebvre, 1985).
Sherwani and Horeau (1975), for example, recommend measuring a relatively
short set of parameters as a general water quality monitoring scheme, based
largely on U.S. Environmental Protection Agency (EPA) studies. Their
recommended water quality parameters are:

e biochemical oxygen demand (BOD)
e chemical oxygen tenant (COD)
e chlorite

e chlorophyll

e conductivity

e dissolved oxygen (DO)

¢ fecal coliform bacteria (FC)
¢ discharge

e nitrogen (ammonia)

e nitrogen (nitrate)

e nitrogen (organic)

* pH

e phosphorus (orthophosphate)
* phosphorus (total)

e total suspended solids (TSS)
¢ temperature

e total organic carbon (TOC)

e turbidity
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These parameters together should effectively detect pollution, but even
this limited number of tests--by no means a comprehensive analysis - will be
expensive, costing about $200 per sample in many laboratories. Moreover, a
general monitoring list such as this one inevitably is more suited to
detecting certain kinds of pollution at the expense of others. In this case,
the above water quality parameters would detect sewage impacts well (BOD,
bacteria, and nutrients are especially indicative) but be of little value for
detecting coal mining impacts, where observations for metals, sulfate, and
acidity would be important.

Many attempts have been made to develop a "water quality index" composed
of a few select water quality parameters. One of these is the "National
Sanitation Foundation Water Quality Index," which uses nine parameters,
weights the measurements for each parameter, and from these figures derives a
stream's index of water quality on a 0 to 100 scale (Ott, 1978). An index
provides a useful way to rate the quality of water in streams for
stream-to-stream comparisons or for following trends in water quality in a
quantifiable way. However, indices are of limited interest from a park
management viewpoint in that most are oriented toward evaluation of municipal
sewage impacts.

Almost any impact on water quality can be detected with a few well
chosen measurements. This handbook presents short lists of parameters designed
to assess the impacts of specific land uses commonly affecting NPS waters. A
short, problem-focused list of water quality parameters offers the advantage
of lowered analytical costs so that more samples can be gathered and more
observations can be made. Generally, it is much better to spend money on
biweekly observations of, say, three key water quality parameters than to buy
quarterly analyses for a dozen less specific parameters. Since stream chemical
concentrations can fluctuate drastically with hydrologic changes, more
frequent sampling also helps define these hydrologic fluctuations and their
effect on contamination levels.

One disadvantage to a focused approach to monitoring is that certain
types of pollutants may be overlooked. To screen for unexpected contaminants,
from time to time a few selected water samples can be analyzed more
completely; this information would complement the data generated by focused
monitoring.

1.5 Legal and Administrative Considerations

Since this handbook is intended as an introductory guide to the
technical aspects of devising a water quality monitoring plan, the
recommendations presented here are not intended to deal directly with the
legal considerations of water pollution or compliance monitoring. However,
compliance and enforcement often come into play if water quality is to be
protected. When specific legal questions or permit requirements are or could
be of concern, then information on local, state, and federal regulations and
permit requirements should be acquired from the appropriate agencies before
monitoring is initiated.

The Environmental Protection Agency has developed water quality criteria
that are summarized in the recently issued Quality Criteria for Water ("Gold
Book"™) (USEPA, 1986). "Criteria" are research-based scientific judgments
about the potential detrimental effect of individual water quality
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constituents on aquatic species and humans.
HOW TO DESIGN A WATER QUALITY MONITORING PIAN
2.1 Introduction

This chapter presents an approach to designing a water quality
monitoring plan and provides the framework for recommendations on specific
land-use impacts discussed in succeeding chapters. These monitoring
recommendations are based on four "facts of life" typical to many NPS units:

1. The park has limited staff for conducting water quality surveys.
2. Limited funds are available for water quality monitoring work.
3. Travel to stream monitoring sites involves logistical problems that will

affect sampling frequency.

4. Park management will expect practical information, supported by reliable
data, documenting water quality problems that may require management
action.

The constraints imposed by these common conditions dictate a bias toward the
simple and inexpensive.

Sampling design may be approached using the following seven-step
procedure, adapted in part from Sanders et al. (1983):

1. Define the objectives of the monitoring program. Identify potential
sources of pollution and other needs for monitoring.

2. Determine sampling site locations. Carefully review all existing
information and try to link monitoring sites to any existing sites of
other monitoring operations.

3. Select water gquality parameters and sampling frequencies. The sampling
charts in chapters 4 through 9 recommend parameters and sampling
frequencies for assessing impacts that may result from six common land
uses.

4. Decide on the methods needed to sample the selected parameters to
determine which parameters will be analyzed by park personnel and which
will be contracted out. Then, select the equipment necessary for field
and in-park analyses and-if needed - choose a suitable contract
laboratory.

5. Calculate costs for the monitoring plan, including initial capital
expenditures and recurring sampling costs.

6. Determine the methods of data analysis and the system of data storage
and retrieval to be used. Preliminary sampling can aid in selecting
appropriate analytical techniques.

7. Decide what reports will be prepared and when they will be presented.
These reports should meet the objectives of the monitoring program and
the information needs of park management.
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These steps are discussed in detail below.

2.2 Monitoring Objectives

A vital first step in monitoring is to specifically define the monitoring
objectives. For NPS units, such objectives almost always entail evaluation of
one or more of the following:

. impacts caused by a particular land use or combination of land uses
. compliance with federal or state standards or legal requirements
. baseline or background data characterizing existing water quality for

long-term records, general inventory, or preexisting
(historical) conditions

Whatever the objectives, it is important to clarify them with all cooperators
- technicians, rangers, supervisors, contract laboratory personnel, and anyone
else involved - to generate further ideas, ensure a well-thought-out program
at the outset, and identify potential difficulties.

2.3 Sampling Site Location

The selection of stress sampling sites depends on the Monitoring
objectives, which usually entail the location of existing or potential
impacts. Sampling stations can be established as:

. individual stations in a network
. a pair of sites above and below a suspected impact
. single site for use before and after an activity of potential impact

These options are frequently combined.

A network of individual stations is most often used in monitoring
programs. The stations may be concentrated in such key locations as swimming
areas or river reaches, or they may be spread throughout entire river systems
(Fig. 2-2). Often it is useful to select sites, such as bridges, that are
easily accessible and can be reached throughout the monitoring period.
However, this should not preclude selection of sites that will contribute to a
more representative or complete data base. Collection of baseline water
quality data will usually entail a network of stations designed to
characterize streams and identify zones of pollution. This could include
monitoring some watersheds at their mouths for the purpose of assembling
profiles for basin-to-basin comparisons.

Where pollution occurs or is anticipated within a discrete area,
stations sited above and below the area can either reveal the source of
pollution or detect natural differences in water quality between the two
sites. This scheme is particularly useful when the suspected pollution is from
a "point sources" such as sewage pipe outfall. Sampling below point sources
must be below the mixing zone, i.e., at a point where the pollutant is mixed
in, so that a representative sample can be collected.

Some water quality impacts occur as a result of an activity of limited
duration, such as logging. In this situation, monitoring water quality at the
same site before and after the activity can help identify an impact.
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In some areas, a paired watershed study may be an option for water
quality monitoring, in which one watershed serves as a control and the other
contains the potential or actual impact or land use. However, unless the two

watersheds are carefully matched or are well-calibrated prior to the impact,
the data can be misleading. Still, a nearby watershed can serve as a useful
comparison. If, for example, a stream in watershed "A"™ with cattle grazing has
ten times the coliforms of a stream in watershed "B," which is undisturbed, a
pollution problem would be suspected.

A special case in site selection exists in limestone areas characterized
by karst topography. These areas contain large springs, sinkholes, caves, and
influent or "losing" streams where runoff can enter underground conduits. By
these means, runoff from one watershed can emerge in a spring in a completely
different watershed. Water quality sampling in such areas should be
accompanied by sampling of springs. Also, park staff will need to work with
local hydrologists and geologists familiar with the karst hydrology of the
area.

2.4 Selection of Water Quality Parameters

Each of chapters 4 through 9 presents a "sampling chart" containing
recommended parameters. Each of the sampling charts divides the recommended
parameters into three categories, as follows:

1. those that can be analyzed at the stream site;
2. those that can be analyzed in a park laboratory;
3. those best or necessarily analyzed by a contract laboratory.

Individual parameters appear under one of these three headings, with the
exception of certain parameters that can as easily be analyzed in either of
two sites; in these cases, the parameter is listed on the line dividing the
two categories, and it is left to the judgment of park personnel which is the
more suitable site of analysis. For example, pH is ideally measured at the
stream site (especially in low ionic waters), turbidity can be measured using
a turbidimeter purchased by the park or be contracted out, and metals are best
contracted out.

In categorizing the recommended parameters, we considered several
subjective factors, including the desirable extent of NPS staff involvement,
capital and recurring costs, sample transport considerations, quality control,
level of expertise or equipment required, and the nature of the analysis.
However, common sense should always prevail: although we recommend, for
example, that pH be measured on-site, if frigid weather conditions are likely
to damage a pH meter, then rapidly returning samples to the park laboratory
for analysis would be a more sensible approach.

2.4.1 Parameter sampling techniques. The purpose underlying a water quality
monitoring program governs the field sampling procedures that should be
followed. Commonly, the resource manager would like to know if the quality of
stream water meets the quality recommended for that stream's designated use.
This can be assessed by comparing parameter values from a stream sample to
water quality criteria published (and periodically updated) by the EPA.
Because most EPA criteria are based on the dissolved constituents in a water
sample, field sampling techniques should include filtering the water that is
to be analyzed for anions and cations. Field procedures should also follow
proper sample preservation techniques.
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Quality control during sampling should routinely be implemented to
detect any data errors resulting from improper sampling or handling methods,
poor sample preservation, or collection of nonrepresentative samples.

2.4.2 Discharge. In any water monitoring effort, park personnel should obtain
at least an estimate of stream flow, or discharge, in order to properly
interpret water quality data. Wherever possible, stream gauging instruments
should be used. Without discharge data, it may be impossible to distinguish
pollution effects from normal variations caused by stream flow. For larger
streams or rivers, discharge data is often available from USGS or other
agencies. For watercourses lacking discharge data, park staff will need to
make their own measurements or establish a stage (water depth)-discharge
relationship. If no one on staff is experienced with stream gauging and
calibration of stream cross-sections, the resource manager is referred to the
National Handbook of Recommended Methods for Water-Data Acquisition (USDI,
1977) and to the USGS manuals by Buchanan and Somers (1968; 1969).
Additionally, consultation with USGS or NPS Water Resources Division
personnel, university specialists, or other hydrologists may be necessary.

2.4.3 Biological measurements. Although we emphasize moderately priced
physical and chemical parameters for basic water quality monitoring,
biological measurements can be used to supplement the physicochemical tests.
The Environmental Protection Agency (USEPA, 1984) recommends such an
integrated approach. Surveying aquatic communities, including benthic
macroinvertebrate and fish surveys or biocaccumulation of contaminants in fish
flush, can yield the pollution "history" of a watercourse which point-in-time
physicochemical sampling may not. Other advantages are that biological
sampling can reveal the effects of many known and unknown constituents;
biocavailability of pollutants can be measured by toxicity testing; and
pollutants can be assessed for which no adequate chemical tests are available.
However, the expense of biological surveys is significant: a trained biologist
must conduct species collection, identification, and data interpretation
(Table 2-1). Also, biological indices and other ecosystem measures have yet to
be standardized (Cairns, 1982; Perry et al., 1984). In cases where a park
staff biologist is able to carry out the laboratory work, sampling of aquatic
life may be an economically viable option. In specific instances biological
surveys are a useful supplement, costs notwithstanding, and these we have
noted in the sampling charts where appropriate.

2.5 .Sampling Frequency

Deciding when and how often to sample is a blend of art and science,
seasoned by practical constraints and field conditions. In this handbook we
distinguish between "key parameters," " Supplementary parameters," and
"special studies." The frequency recommendations for key and supplementary
parameters suggest that a parameter be measured on a systematic schedule when
not modified by seasonal needs and constraints. Extra sampling of certain
parameters is critical during the hydrologic conditions described in the
following sections. Monitoring frequencies for different stream types are
described in Table 2-2.

Table 2-1. Advantages and disadvantages of using macro-invertebrates
and fish in evaluation of the biotic integrity of freshwater aquatic
communities. Source: USEPA, 1983a.

MACROINVERTEBRATES




Advantages

e Fish that are highly valued by
humans are dependent on bottom
fauna as a food source.

e Many species are extremely
sensitive to pollution and respond
quickly to it.

* Bottom fauna usually have a
complex life cycle of a year or
more, and if at any time during
their life cycle environmental
conditions are outside their
tolerance limits, they die. Many
have an attached or sessile mode of
life and are not subject to rapid
migrations, therefore they serve as
natural monitors of water quality.
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Disadvantages

e They require specialized
taxonomic expertise for
identification, which is also
time-consuming.

e Background life-history
information is lacking for many
species and groups.

e Results are difficult to
translate into values meaningful
to the general public.
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FISH

Advantages

e Life history information is
extensive for most species.

e Fish communities generally
include a range of species that
represent a variety of trophic
levels (omnivores, herbivores,
insectivores, planktivores,
piscivores) and utilize foods of
both aquatic and terrestrial
origin. Their position at the top
of the aquatic food web also helps
provide an integrated view of the
watershed environment.

e Fish are relatively easy to
identify. Most samples can be
sorted and identified in the
field, and then released.

* The general public can relate to
statements about conditions of the
fish community.

* Both acute toxicity (missing
taxa) and stress effects
(depressed growth and reproductive
success) can be evaluated. Careful
examination of recruitment and
growth dynamics among years can
help pinpoint periods of unusual
stress.

Disadvantages

* They require specialized
taxonomic expertise for
identification, which is also
time-consuming.

* Background life-history
information is lacking for many
species and groups.

e Results are difficult to
translate into values meaningful
to the general public.e Sampling
fish communities is selective in
nature.

e Fish are highly mobile. This can
cause sampling difficulties and
also creates situations of
preference and avoidance. Fish
also undergo movements on diel and
seasonal time scales.

e There is a high requirement for
manpower and equipment for field
sampling.

2.5.1 High-flow period. Due to the diluting effects of high flow and
pollutants introduced by runoff, high-flow periods are critical times to

sample.
associated with nonpoint sources,

*sediment and turbidity originating from erosion of roads,
agricultural lands,

surface mines,
cover
*road de-icing chemicals

Constituents best evaluated during high flow are those
such as the following:

clearcuts,
and other areas lacking ground

*metals that adsorb onto and are transported by sediment particles.

Heavy rains or snowmelt conditions carry accumulated surface substances

such as these into watercourses
study,

chemicals,
volumes of water,

(Fig.
80 percent of the annual sediment yield occurred during the peak
one-week period of spring snow melt (Kunkle,

such as salts used for deicing,

2-5) . In one northern New England

1972). Although some
will be diluted by large

it is still important to monitor them during high

runoff when the total volume being transported is greatest.
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2.5.2 Low-flow period. Some stream-water constituents are best detected
during the period of lowest flows when they become concentrated as a
result of the low volume of water. The predominant source of stream flow
during the low-flow periods is ground-water inflow from waters that have
had the greatest residence time to contact mineral solids and mobilize
constituents. Point-source pollutants, such as sewage outfalls, are
especially easy to detect during low flow. Other contaminants or
conditions best detected during low-flow periods are these:

*ground water inputs such as metals, organics, chloride, and silicon
oxide

*dissolved oxygen (DO) minimum values, which occur when low flow and
elevated water temperature conicide

*BOD and COD maximum values, which occur when low flow coincides with
higher temperatures (and therefore low DO)

*leaching septic tank leach lines, leaking waste-water impoundments, and
other sewage or waste inflow

*feedlot contamination that has leached into the ground water
contributing to a watercourse.

FIG 2.6

Table 2-2. Sampling frequencies for key and supplementary

parameters.’
Parameter Type
Stream Type Key Supplementary
Perennials?® Sample every 2 weeks during Sample quarterly in
principal hydrologic and conjunction with key
impact periods; sample parameters to cover a range

monthly or less during the of hydrologic conditions.
remainder of the year.®

Intermittent’ Sample every 2 weeks during Sample quarterly in
principal hydrologic and conjunction with key
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Ephemeral’

impact periods; sample
monthly or less during the
remainder of the flow
period.”’

Sample at least twice a
year during precipitation
events that result in

parameters to cover a range
of hydrologic conditions.

Sample at least once a year
in conjunction with key
parameters.

stream flow.

! Special studies should be conducted as needed during the appropriate

time of year or on a schedule that will produce the best results.

? perennial streams are those that flow throughout the year.

* Intermittent streams flow seasonally.

* Ephemeral streams flow for short periods of time only in response to
significant precipitation events or snowmelt.

> If the impact is of short duration during the year,
frequencies as needed to weekly or daily.

increase sampling

2.5.3 Storm periods. Like the high-flow periods, storms create surface
runoff that carries contaminants into watercourses. The difference is
that they can occur any time of year; therefore, streams should be
sampled during storm events. Constituents that are primarily
storm-transported include these:

. sediment from construction sites and from mining or logging
operations
. fecal bacteria from areas of livestock grazing, nitrogen and

phosphorus from fertilizers, or pesticide residues
. organic loading from bypassed sewage treatment systems and from
overtopped tailing ponds or sewage lagoons

If sampling cannot personally be collected during storm runoff,
automatic storm samplers can be utilized.

2.5.4 High recreational-use periods. Heavy recreational use can result
in increased contamination of stream water, especially from the
following sources:

. swimming, rafting, and other non-motorized water activity that
bring human waste into a watercourse

. backcountry use by hikers,
off-road vehicles

horse-back riders, pack strings, or

. resorts and vacation homes that are producing increased sewage
waste

2.5.5 Periods of biological chance. Variations in nature can directly

affect water quality. Algal blooms may depress DO levels in slow-moving
streams. In Eastern deciduous forests, water quality changes can result
from heavy leaf fall in smaller streams. Migrations of wildlife, such as
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waterfowl or elk, can also have temporary but measurable effects on
water quality.

2.5.6 Periods of land disturbance. Monitoring should be conducted before
during, and after periods of heavy land-use impact brought about by
Logging mining, grazing, and farming so that the effects of these
activities can be documented.

2.5.7 Pollution slugs. Instances occur wherein slugs of pollutants will
course down a waterway as a result of clandestine dumping, spills,
breaches in waste ponds, pipeline breaks, and other point-in-time
occurrences. It is generally very difficult, if not impossible, to
sample these pollution slugs, especially if their existence is not
suspected. Usually, some type of continual-recording or sampling
equipment is needed if the slug cannot be anticipated. If ionic
substances such as brine are entering a watercourse, a recording
conductivity meter may reveal their presence. If regular night-time
dumping is suspected, an automatic (clock-driven) water sampler might be
used to detect the contamination. Biological indicators can be useful in
revealing changes in aquatic life that suggest the periodic presence of
contaminants. Analysis of sediment or other stream-bottom material can
confirm the nature of the polluting substance(s).

Sampling frequency considerations relating to the above conditions
are noted in each of the sampling charts. Monitoring recommendations for
key parameters will usually result in 15-20 samples per year for these
parameters considering the extra samples taken during the high- and
low-flow periods, during one or more storms, and during periods of more
intensive land or recreational use or other impact (Fig. 2-6). Quarterly
sampling of supplementary parameters, if implemented, can be scheduled
to coincide with periods of high or low flow or intensive land use.
Taken together, this information is usually sufficient to reveal
seasonal patterns and to identify the existence and severity of common
water quality problems. Depending on the extent to which parameter
values exceed acceptable levels, this information would also indicate
any need for further study.

Every monitoring plan must be tailor-made, and it is important to
combine systematic (e.g., monthly or quarterly) sampling with sampling
that corresponds to important hydrologic seasons or land-use activities.
The monitoring notes in the sampling charts will help the resource
manager to devise a monitoring plan that will characterize the quality
of a watercourse during important use or flow periods as well as during
year-round conditions.

For research purposes, inferential statistics are often used to
analyze water quality data. However, in these cases an unbiased method
of sample frequency calculation, involving random sampling, should be
used. In addition, sample number calculation should be based on each
parameter's variability at a particular stream site. Although random
sampling and sample number determination based on parameter variability
are considered important for inferential statistics, they are typically
not applied to stream-water monitoring. A random-sampling schedule might
not be representative of hydrological conditions over the course of a
year. Similarly, the extreme variability inherent in coliform bacteria
analyses, for example, will frequently result in sample numbers that are
economically and logistically infeasible. Instead, systematic or routine
sampling is characteristically used by USGS, EPA, and most states in
their water quality monitoring activities. Many years of systematic
monitoring have yielded a reliable history of information on water
quality conditions.
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2.6 Equipment and Contract Laboratory Selection

As mentioned earlier, recommendations are made in the charts
relating to which parameters are best measured by whom. For those
parameters that can be measured either by park staff or by contract
laboratory, the resource manager must decide which is more expedient.
In some parks, maintenance staff may routinely analyze coliform,
sediment, turbidity, or other parameters for sewage treatment plant
operation. If this activity can be coordinated with your water quality
monitoring program, some cost savings can be realized in equipment and
service.

It is important to recognize that while field instruments such as
pH and conductivity meters are relatively simple to use, obtaining valid
data is not always easy. For example, a correct pH value may be
difficult to obtain in the soft waters of many parks in the mountain and
Great Lakes states and may require special procedures. Likewise, failure
to properly standardize an instrument such as a conductivity meter - a
common shortcut-can introduce major errors into the data. Selection of
suitable instrumentation is also critical. When purchasing a pH probe or
conductivity cell (cell constant), the resource manager must ensure that
these items will measure the data range routinely encountered in the
waters in which they will be used.

Several points bear consideration in searching for a contract
laboratory to conduct water quality analyses. Accessibility-by mail, if
necessary--is one. Others include laboratory quality control,
certification, analytical costs, and flexibility and timeliness.

2.6.1 Laboratory quality control. Quality control in the laboratory is
based on practices that ensure a specified degree of confidence in the
analytical results. A good analytical quality-control program involves a
series of practices that considers at least the following (APHA, 1985):

. use of standardized and approved analytical methods

. routine analysis of a standard sample along with analyses of
unknown samples to check the accuracy of analytical
techniques (internal quality control)

. agency (such as EPA or the National Bureau of Standards) as a
means of evaluating analytical techniques (external quality
control)

2.6.2 Certification. If a laboratory is EPA- or state-certified, quality
control is typically acceptable although costs might be higher than at a
non-certified facility. By the same token, non-certified laboratories
that practice internal and external quality control can be equally
suitable. In certain legal situations, an EPA- or state-certified
laboratory may be preferable or necessary.

2.6.3 Costs. Meet with the laboratory supervisor to discuss your exact
needs. Be sure to obtain a current price list to use for calculating
your monitoring plan costs or for price comparisons with other
laboratories: prices can vary enormously. (In one survey of laboratory
costs conducted by the authors, some prices varied by as much as 400
percent.) Learn whether the laboratory will provide sample bottles,
preservatives, and other necessities; usually it is more practical and
effective for quality control if the laboratory provides these items.

It is essential to match a monitoring program's objectives with
the analytical procedures to be used by a contract laboratory. Analysis
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sophistication should be adequate to provide the needed data and to
allow the desired interpretations. Overly sophisticated analyses
(analyzing to ppb when ppm would suffice) add unnecessary cost; by the
same token, analyses at very broad levels could be useless. If
litigation is involved, you must ensure that the lab's planned analyses
meet the court's requirements. Since most chemical analyses can be
conducted in one of several ways, decisions of this sort should be made
at the program's inception. For example, metal analysis results can be
provided in units of dissolved, total, total recoverable, acid
extractable, or acid soluble forms.

Although analytical costs are often of primary importance in NPS
areas, they should not be the only criterion for selecting a contract
laboratory. If quality control is poor or nonexistent, your data could
be unreliable. Still, a well-equipped and well-operated local laboratory
may provide low-cost analyses that can amount to considerable savings
over a better-known government-operated laboratory.

2.6.4 Flexibility and timeliness. Monitoring schedules can require
sample analysis at times outside of normal business hours. When this is
the case, you will need to know how flexible the laboratory staff can be
in analyzing your samples at the necessary times. By the same token,
turnaround time for analysis results should be suitable to your needs.

2.7 Calculation of Monitoring Plan Costs

Figuring a budget for your monitoring plan will entail
consideration of initial capital costs (field and laboratory equipment
for the park) and recurring costs (costs per analysis). Total sampling
costs will include transport, labor, shipping, containers, etc.

2.8 Data Analysis

You should determine how your data will be analyzed and presented
early in the planning stages of your monitoring program. Two methods for
assessing water quality monitoring results are 1) comparing parameter
values with EPA criteria or state standards, and 2) using inferential
statistics to compare parameter means between sites and over time.

As a means of evaluating whether a particular parameter exceeds
acceptable levels for different stream uses, Appendix E provides a list
of EPA criteria for parameters recommended in this handbook. (In some
states, these criteria may be more stringent; refer to the appropriate
state environmental agency for standards applicable in your state.) In
using this table, be aware of natural background conditions in your area
that may elevate or depress certain parameters independent of
human-induced impacts.

For comparing sample means between sites or over time at the same
site, the Cochran's Approximation to the Behren's-Fisher Student t-test
and the Rank-Sum Test are often useful. Both statistical tests use a
method that determines the differences between means based on a level of
confidence. However, the t-test has been most commonly used in water
quality statistical analyses.

You may wish to add water quality data to an existing database
system for the park or even a nationwide source such as Geographic
Information Systems (GIS), maintained by the USGS. In such cases, it
will be important to consult with the agency or unit maintaining the
system on the proper format for submitting your park's data. The USGS
uses GIS for such tasks as mapping stream basin characteristics and



PROT.

Blla-18

relating this information to changes in stream-water quality as a result
of different land-use practices.In this way, GIS can be used as a
predictive tool for water resource managers that desire a more intensive
sampling effort for selected stream reaches.

2.9 Report Preparation

When you are ready to present the results of your water quality
monitoring to those needing the information, you need to be able to
convey a water quality picture that is clear and easily comprehended.
One way is to make effective use of graphics.

2.10 Summary

In this chapter we have attempted to identify and discuss the most
important aspects of monitoring plan design. Monitoring suggestions are
made that will assess these impacts effectively but at relatively low
cost. Even then, and keeping in mind the importance of a consistent
protocol for long-term monitoring, shifts in plan design may have to be
made. Averett (1978) offers perhaps the best counsel when he advises,
"Define your problem well, select your water-quality parameters
carefully and in a conservative manner, review your data frequently, and
do not be afraid to discard or add parameters in the light of added
knowledge."
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Lesson 1
BASIC CONCEPTS
OBJECTIVES:
By the end of this lesson, the participants should be able to:

l.Differentiate among the concepts: environmental interpretation,
environmental education, and information.

2.Explain the importance of these activities for conservation.

3.Give examples that emphasize the importance of interpretation for protected
area management.

REFERENCES :

Morales, 1992; Sharpe, 1982; Tilden, 1977; U.S. Peace Corps, 1977, Grater, R.
1976; Moore, A. 1984; Ham, 1992.

PRESENTATION:
1.1 The dictionary definitions of the words treated in this lesson are:
INFORM: To give information or supply knowledge.

INTERPRET:To explain the meaning of something. To translate from one language
to another.

EDUCATION:The act of imparting or acquiring general knowledge and of
developing the powers of reasoning and judgement.

EDUCATE: To develop the faculties or powers of a person by teaching or
instruction.

With the participants discuss these definitions and guide them towards the
contexts in which they are used in conservation and in the PA.

1.2Generally, in all the PAs, to a greater or lesser degree, environmental
interpretation, education, and information are conducted. The degree
will depend upon: the management category, the technical capacity of PA
staff, and available funding.

1.3Information of different types is constantly required by the visitors.
Where are the animals? Where is the bathroom? Are there camping areas?
etc. Those who work in the PA should always be prepared to provide
necessary information. So that it is most effective, one should wait to
offer the information until the visitor requests or requires it, or
until the PA's management will be improved if the visitor has it.

l.4Interpretation: At first glance, the sense in which this word is used in
the area of conservation and the PA appears to have little relation to
the dictionary definition. However, one of the various definitions is
"To translate the language of nature to the language of human beings."
Tilden (1977) offers the following definition: "Interpretation is an
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educational activity with the purpose of revealing meanings and
relationships, by using original objects with first hand experiences and
illustrations, rather than simply by communicating information.”™ Point
out that the definition is not the most important thing, and give ideas
of basic interpretive concepts to stimulate thought among the
participants (see Supporting Document Clb).

1.5The following descriptions characterize environmental interpretation:
- it is a voluntary and educational visitor activity.

- interpretation reveals information both through objects and
experiences in the field as well as through illustrative means;

-the purpose of interpretation is not to instruct but to provoke; it is
not an exercise of teaching dates and deeds, but rather to
stimulate ideas;

- it is an opportunity to share our knowledge of nature, to change
attitudes, and to request conservation support from a receptive public;

- it is a bridge which serves to connect the visitor with the PA and
with those who manage the area;

- it is both an art and a science; while there are proven techniques
for conducting a good interpretive program, to accomplish the
goals of the program also requires creativity.

1.6Extension can be considered as a subcomponent of information and
interpretation. By extension is meant the orientation of inhabitants
around or within the PA so as to improve agricultural, forestry,
artisan, or other techniques, especially those that directly influence
the PA territory. Traditionally extension has not been an activity of
PA personnel. However, recently the need to increase this activity has
been recognized due to the growing pressures on the resources of the PA,
and to the lack of other agencies to conduct extension. Interpretation
techniques and methods should play an important role in extension so
that the information and messages to be transmitted to the neighbors are
effective and have the greatest impact possible.

1.7Environmental Education: Within the realm of conservation and the PA this
is generally defined as a process directed in the long-term at all
levels. Through different means it tries to make people conscientious
and to develop values, attitudes, and techniques so as to contribute to
a solution for environmental problems. It always implies a change of
attitude and, eventually, of people's habits. Interpretation is one of
various activities included under the Environmental Education umbrella.

Personnel of a PA often say: "I'm going to do environmental education",

when in reality they are going to give a talk in a local school. Is
this environmental education or not? Perhaps it is worth distinguishing
between formal environmental education, which corresponds to the
definition presented above, and informal environmental education, which
would include interpretation, talks in schools, and other activities
which have a long-term projection in their planning.

2.1"To not have an interpretive program within a park is like inviting someone
into our house, and then disappearing" (Sharpe, 1982).
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It should be made clear that the role of environmental interpretation in a PA
will depend upon the management category. In some areas, such as
national parks, where public visits and education are important
objectives, interpretation will be a high priority. 1In others, such as
scientific reserves, it will not be given much emphasis.

One of the functions of interpretation in a PA is to transmit to the visitor
the idea of why the PA exists. Ask the participants to describe an
interpretive activity carried out in their PA.

2.2Up to now we have spoken of interpretation as an activity exclusively
focused at natural resources. Almost every PA has cultural resources
which are also important for management and interpretation. Cultural
resources seldom receive the emphasis that they should; nevertheless,
they constitute a very useful element for environmental interpretation.
With a little imagination it is simple to demonstrate the connections
between the human populations which lived (or live) in a zone of the PA
and the natural resources. In this way the visitor receives a more
complete vision of the PA, especially of the interrelations which exist
between the two types of resources.

2.3 In the broadest sense of environmental education, the PA is the setting
or work area for formal lessons as well as interpretive activities for groups
that periodically visit. Environmental interpretation is a narrowly defined
activity oriented towards groups that are not necessarily homogeneous nor
structured. Its objective is to grab the casual visitor and provoke his
interest in the natural and cultural environment of a PA.

2 .4Environmental education and interpretation programs should be developed
under the guidelines of the PA management plan. In those PA where such
programs are of great importance, a special plan for the development of
these activities is prepared.

Discuss the interpretation and environmental education programs which exist in
your country, touching on the need for training.

2 .5Environmental information, interpretation, and education are inter-related
disciplines which have the final objective of increasing the awareness
of man and society as to their relationship with nature, thus
stimulating a spontaneous impulse to protect and care for natural
resources, and the environment in general.

Nevertheless, in many countries environmental interpretation is considered as
a service for the visitor; in developing countries, it is considered a
strategy for communicating a conservation message, so as to influence
the national conscience.

3.1The role of interpretation in achieving optimal management of a PA should
be explained (see Supporting Documents Cla and Clb). The discussion can
begin by a presenting a case study which shows how interpretation has
favorably influenced visitor behavior and thus the management of the
area. One can use a local case or the following case from the USA:

- In two PA in the United States, Grand Canyon National Park and Death Valley National Monument,
there were serious problems with feral burros which ate native vegetation and competed
with native fauna. In Death Valley an environmental interpretation program was begun in
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which first, a slide program was presented to visitors concerning the problem with the
burros and second, visitors were shown damage in the field caused by the animals. 1In
Grand Canyon nothing was done to make visitors aware of the problem. In both areas a
program was begun to eliminate the burros through different means, including having
hunters shoot them.

There was no negative reaction in Death Valley, and the administration avoided the serious
problems associated with carrying out a management program with potential for shocking the
public. In Grand Canyon there was such a strong public reaction against the program that
it was suspended.

3.2 Who is the interpreter? The interpreter can be thought of in two ways:

a. The professional with training in areas related to interpretation:

biology, geology, education, etc.

b. The official, or local resident, with an innate capacity for
explaining natural or cultural features in an interesting and relevant manner
for the visitor.

It is important to recognize that while many aspects of environmental
interpretation can be taught, there are individuals with extraordinary
abilities for communication which have not received any formal training. A
good interpreter must have the ability to make others think, and to use nature
to change people's attitudes.

4.1 Briefly describe the history of Environmental Interpretation in the PA.
According to Morales (1992), "The discipline is not entirely new,
although the term interpretation is. In 1919, the National Park Service
of the U.S. began developing certain types of guided activities for
visitors, which encouraged discovering, questioning... in other words,
the heuristic method applied in an informal fashion. (Ed: "heuristic"=
visitor discoveries serve as a vehicle for learning.)

"Later in the 1920's, interpretive programs became established both in state
and national parks in the U.S.A., with special support from conservation
organizations and from the administrations. After World War II, both
the idea and the philosophy of interpretation was officially
incorporated into each new park that was created."Environmental
Interpretation is now a profession, assumed by both park wardens and by
planning specialists. A large number of theses have been written on the
subject and post-graduate programs have been established in it for
students of the biological sciences, forestry, education, and
communications, especially in the United States, Canada, and Great
Britain."

ACTIVITIES:

1. Ask the participants to give an example of some situation in which
information, interpretation, and/or environmental educational activities in
their PA have directly benefitted a community and/or a natural resource.

2. Discuss with the participants the concepts and interrelations of these
three disciplines and their utilization in PAs, both in reality and
potentially.
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INTRODUCTION TO ENVIRONMENTAL INTERPRETATION

(By Douglas Cuillard, National Park Service
United States of America)

Goals of Environmental Interpretation

The management of Protected Areas requires the skillful utilization and
manipulation of human resources and abilities in order to meet the mandate
which led to the creation of the PA in question. Environmental Interpretation
(EI) is a tool that can produce quantifiable benefits in the short and long
run if it is intelligently introduced into the integrated management of a PA.

The EI gives the visitor and others a more profound understanding and
appreciation of the natural and cultural resources of a PA and of their own
impact upon them. Ultimately this new appreciation brings greater protection
to the resource. Other conservation goals, even those most disputed, can be
reached with the help of EI. It has been demonstrated in PA around the world
that the effective implementation of EI reduces the need for more expensive
management actions such as the enforcement of rules and laws, the search and
rescue of lost persons, the problems related to security, and large efforts to
mitigate resource damage.

Definitions

It is recognized that in different parts of the world, different terms are
used for the topics outlined in this unit. For the purposes of this unit,
Environmental Interpretation (EI) will be the standard term used. EI is
principally a program specific to a site which is directed at the users and to
those people who directly or indirectly have an influence over a specific
conservation unit. Environmental Education, for the purposes of this module,
has much broader goals and is directed principally at the formal education
system within a country. Environmental education requires additional skills
in the areas of teaching and curriculum development which go beyond the focus
of this unit. While it is recognized that there is some conceptual overlap
between these two different disciplines, EI should play an important role in
environmental education.

The Planning Framework

In order to be effective, EI can not exist as an isolated function of PA
management. It should be included within the comprehensive plan of a
conservation unit, and of the system of protected areas. Unfortunately, in the
past EI planning was done in isolation, which led to the loss of the support
and confidence of the PA administration. EI is of little use if it can not
help in meeting overall management objectives. Along the same lines, the
planning process can not be effectively begun until the management and long-
term development plan for the PA have been prepared. The management plan
provides the frame of reference for determining the goals and general themes
of interpretation. The EI plans then further refine this process by defining
the facilities, personnel, non-personnel services, and methods needed.
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Environmental Interpretation: An Art and A Science

The planning process defines the themes and management situations which should
be dealt with by the EI, and suggests the means and the methods for
interpreting these goals. With limited resources, priorities for maximizing
effectiveness must be established. The list of specific interpretation
methods is long, including informal conversations, visitor's centers, self-
guided nature trails, and signs. There are various requirements for insuring
quality in interpretive activities. The personnel assigned with interpretive
responsibilities should have a combination of intelligence and inter-personal
skills to be effective in their work. They also should have resources such
as: reference library, photographic archives, natural objects (skins, skulls,

archaeological artifacts, etc.). They also need to have a deep understanding
of their audience. In summary, EI is much more than a mechanical exercise
which follows a written recipe or a "how-to-do" manual. The best interpreters

have an uncommon mix of the creativity of an artist and the analytical skills
of a scientist.

Measuring the Effectiveness

The real test of the effectiveness of the EI is whether favorable changes have
occurred in the attitudes and behaviour of the visitors and others towards the
environment and the PA. As such, the evaluation of EI programs should be
included as an integral component of their planning and implementation. EI
contains a large number of subjective elements, but it should and can be
planned to include quantifiable elements. This process begins with the
elaboration of specific objectives which the EI programs should accomplish.

If a positive impact can be measured, the PA directors can, with more support,
designate more human and economic resources to EI, since it will be seen as an
important part of the management strategy.

The Future

The traditional methods of EI, discussed in this unit, have been shown to be
effective in meeting defined goals and objectives. Nevertheless, it is
possible that new techniques will be shown to be equally effective, especially
in periods of diminishing economic resources. Another tendency in EI is the
specialization of methods and techniques to reach specific audiences such as
children or the handicapped.

In the future better communication will exist among the interpreters
throughout the world. In the First World Conference on Heritage
Interpretation and

Presentation held in Banff, Canada in 1986, the call was made to create an
international organization of environmental interpreters. Once formed, this
should promote a greater interchange of ideas and experiences around the
world.

EI is a new concept for much of the developing world. It will take time until
its value is proven as an effective tool in PA management. But there is
little time left for many natural systems, as report after report indicates
the growing number of threats against our wild lands. The dissemination and
implementation of the ideas and concepts of EI will help to reduce these
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threats. 1Its success is indispensable.
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DEFINITIONS AND KEY CONCEPTS

Environmental Education: It is the activity of teaching, to a broad
population, the relationship of man with his environment. It is an intensive
and progressive teaching process, normally done through a formal education
system. In the long term its goal is to change the attitude of large sectors
of the population by having them recognize the value that ecological processes
have in the definition of the quality of human life and the need to establish
a level of socio-economic development compatible with the perpetual existence
of these processes.

Interpretation: It is the activity of translating the language of nature to
the common language of the visitor, using special communication techniques.
It directly takes advantage of natural and cultural objects and environments.
It should provoke and stimulate the visitor to think and to arrive at
conclusions about his/her relationship with the environment. Normally it is
done in a specific site so as to improve the visitor's understanding of what
he/she is observing. In the majority of PAs, environmental interpretation is
a fundamental component of the total management of the area. It also is a key
tool in broader environmental education programs developed both within and
outside of the PA.

Orientation: It is the provision of information or facts concerning any
practical aspect of the PA (basic needs, facilities, rules, etc.) in order to
orient the visitor or other interested person. Although the interpreter is
usually responsible for this (To answer, for example: Where is the bathroom?),
it is not legitimately part of the interpretive effort.

GOALS OF ENVIRONMENTAL INTERPRETATION

A summary of what is hoped to be gained through Environmental Interpretation
includes:

A tool with which to change attitudes.

An instrument for resource management.

An educational tool.

A recreational and educational experience.

DSw N

The purposes of EI generally can be divided into three categories:

1. The primary purpose is to help the visitor to develop an awareness,
appreciation, and understanding of the place visited. Interpretation should
contribute to making the visit an enriched and pleasant experience.

2. Fulfill management goals in two ways: First, encourage the visitor
towards an appropriate recreational use of the resource, making it clear that
he/she is in a special place which requires a special behaviour. Second, use

the power of attraction of the interpretive services to influence the spatial
distribution of the public in such a way that visitor pressure is concentrated
in those areas best able to support it.
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3. Promote a public understanding of the aims and activities of the
managing agency. Each entity, whether public or private, has a message to
transmit; a well conceived interpretation program should promote this message
in such a way that the interests and ends of the agency fit its image.

PHILOSOPHY OF INTERPRETATION

(Adapted from materials provided by the
Mather Employee Development Center, National Park Service,
Harper's Ferry, West Virginia, USA)

Over the years, it has become traditional for writers who write about the
interpretive process to express their philosophy of interpretation by creating
statements of what good interpretation should be. Several of these capsules
of interpretive philosophy are present here.

"An educational activity which aims to reveal meaning and relationships
through the use of original objects, by first-hand experience, and by
illustrative media, rather than simply to communicate factual information."
Freeman Tilden

Interpretation helps the visitor...
"Learn about his natural environment and the laws of life.
It is a program:

-that helps to make education a continuous process;

-that emphasizes avocational pursuits,

-that stimulates the proper use of leisure time."
Harold C. Bryant, 1936

Interpretation is an attempt to recreate understandings.
William Alderson & Shirley Payne Low

"The helping of the visitor to feel something that the interpreter feels - a
sensitivity to beauty, complexity, variety, inter-relatedness of the
environment; a sense of wonder; a desire to know. It should help the visitor
develop a feeling of being at home in the environment. It should help the
visitor develop perception."”

Harold Wallin (a chief naturalist for Cleveland Metropolitan Parks)

Is the translation of the technical and often complex language of the
environment into nontechnical form with no loss of accuracy, so as to create
in the listener sensitivity, awareness, understanding, enthusiasm and
commitment. Dr. Paul Risk
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Far too many Americans live in walled cities from which nature is banished.

We are the victims of a blatant misuse and misunderstanding of the energy of
life. The barriers are our own pre-conceptions and prejudices, our fears, and
our tenacious clinging to the familiar. As a result, most of our experience
with the natural world resembles either a hasty glimpse across the barricade
or an armed infiltration.

Interpretation must do more than explain. Explanation does not get rid of the
barriers and disguises; it is playing the game by the rules of the barriers,
for words themselves are often disguises...Our words are not the sounds, but
what we call those sounds...Our mental voice gets between us and the way
things really are. We are not our heads...

To succeed, interpretation must immerse the whole person in the "feelings" of
his surroundings. Too often, words become the refuse of those who cannot
feel... Steve Van Matre

"It is an information service...guiding service ...an educational service...an
entertainment service...a propaganda service...an inspirational service."

"Interpretation aims at giving people new understanding, new enthusiasm, new
interests..."

"A good interpreter is a sort of Pied Piper, leading people easily into new
and fascinating worlds that their senses never really penetrated before. He
needs three basic attributes: Knowledge, Enthusiasm and A Bit of the Common
Touch." Yorke Edwards (Canada)

Interpretation seeks to achieve three objectives. The first primary objective
of interpretation is to assist the visitor in developing a keener awareness,
appreciation and understanding of the area he is visiting. The second
objective of interpretation is to accomplish management goals. The third
objective of interpretation is to promote public understanding of an agency's
goals and objectives. Grant Sharp

Interpretation is a process by which the public is brought, in an easy and
enjoyable way, to a greater awareness, understanding, and appreciation of a
park; its values and uses; and, through the park, of the total environment in
which it lives.
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PRINCIPLES OF INTERPRETATION
(FREEMAN TILDEN)

Freeman Tilden in his Interpreting Our Heritage (1957, 1967, 1977) defines
interpretation as "An educational activity which aims to reveal meanings and
relationships through the use of original objects, by firsthand experience,
and by illustrative media, rather than simply to communicate factual
information." He goes on to say:

"In the field of interpretation, whether of the National Park Service or other
institutions, the activity is not instruction so much as what we may call
provocation. It is true that the visitors to these preserves frequently
desire straight information, which may be called instruction, and a good
interpreter will always abe able to teach when called upon. But the purpose
of Interpretation is to stimulate the reader or hearer toward a desire to
widen his horizon of interests and knowledge, and to gain an understanding of
the greater truths that lie behind any statements of facts."

"The National Park or Monument, the preserved battlefield, the historic
restoration, the nature center in a public recreation spot, are exactly those
places where Interpretation finds its ideal opportunity, for these are the
places where firsthand experience with the objects of Nature's and Man's
handiwork can be had."

"I find six principle bases that seem enough to support our structure. There
is no magic in the number six. It may be that the reader will point out that
some of these principles interfinger. It may be that he will feel that, after

all, there is but one, and the others are corollary. On the other hand, since
I am ploughing a virgin field so far as a published philosophy of the subject

is concerned, some of my readers may be provoked into adding further furrows.

Very well. This book pretends to no finality, no limitation."

"I believe that interpretive effort, whether written or oral or projected by
means of mechanical devices, if based upon these six principles, will be
correctly directed. There will inevitably be differences in excellence
arising from varied techniques and from the personality of the interpreter."

"Here, then, are the six principles:

1.Any interpretation that does not somehow relate what is being displayed or
described to something within the personality or experience of the
visitor will be sterile.

2.Information, as such, is not interpretation. Interpretation is revelation
based upon information. But they are entirely different things.
However, all interpretation includes information.

3.Interpretation is an art, which combines many arts, whether the materials
presented are scientific, historical or architectural. Any art is in
some degree teachable.

4 .The chief aim of Interpretation is not instruction, but provocation.

5.Interpretation should aim to present a whole rather than a part, and must
address itself to the whole man rather than any phase.

6.Interpretation addressed to children (say, up to the age of twelve) should
not be a dilution of the presentation to adults, but should follow a
fundamentally different approach. To be at its best, it will require a
separate program."
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CONSERVATION FACT SHEET

1. Of the estimated 10 million species of plants and animals that inhabit the
earth, only 30% are known to science, and only 15% have been described by
scientists. Of those 1,500,000 species, 90% are insects, 9000 are birds, 4000
are mammals, and 250,000 species are plants.

2. The rate of species extinction in the world from 1600 to 1900 was about 1
species every 4 years; from 1900 to the present it is about 1 species per
year; 1t is predicted that from now to the year 2000 we will experience an
extinction spasm, in which 1 million species may go extinct, many them still
unknown to science. (Some scientists believe that 27,000 species are going
extinct yearly because of human development, but that most of these species
aren't known to science.)

3. Tropical rain forests contain between 2 and 5 million species.

4. Percentage of all plants species found in tropical forests.

5. There are about 80,000 edible plants in the world, of which humans have
used at least 3000 for food. Only 150 have ever been cultivated on a large

scale, and less than 20 of them produce 90% of the world's food.

6. About 6,500 plants species are used by Southeast Asian herbalists for
medicinal purposes.

7. There are 2,450 edible fruit species found in rainforests.

8. Number of lives saved annually in the United States by plant derived
medicines.

9. A population of 400 tigers would require an area of 40,000 sg. km. of
natural habitat in order to survive over the long-term.

10. There are approximately 150-180 babies born every minute in the world.
Each year about 90 million new people are born.

11. If the 2 million year existence of man as a species is equated to a 24
hour clock, we have only been farmers for the last 7 minutes, and market
producers for the last few seconds.

12. Number of nations experiencing a decline in food production per capita
during the 1980s: 75.
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13. In 1975 there were 0.31 has. of cultivated land for every person in the
world. it is estimated that in the year 2000 there will be only 0.15 has. for
each person. Population will have increased from 4 billion (4 thousand
million) to 6.25 billion, and land under cultivation will decrease from 1240
million has. to 940 million has. By 2025, world population will have reached
8.25 billion. (Population in 1994 was 5.6 billion).

14. About 16 million hectares of tropical forest are being deforested or
grossly degraded yearly.

15. In 1982, FAO estimated that 44% of the world's tropical rainforest had
been cut down.

16. Tropical rainforests occupy about 7% of the world's land surface, and are
home to half of all species.

17. In 1993, a total of 9,300 protected areas covered 4.8% of the Earth's
surface.

18. Number of people living on coastlines in 1990: 3.6 billion (thousand
million).

19. Only 50% of original coastal mangroves remain worldwide.

20. All of the 17 major fishing areas have reached or exceeded their natural
limits.

21. Twenty-five percent of the world's population resides in industrialized
nations. Those countries utilize 70% of the world's fossil fuel production.
Canada has the highest per capita consumption of fuel; each Canadian uses the
equivalent of 9 metric tons of fuel oil. The average amount of fuel oil used
by a person in a developing country is 0.5 metric tons.

22 . Amount of greenhouse-warming gas released by driving a typical American
car for one day: 3 kilograms.

23. Amount of greenhouse warming gas released by clearing enough rainforest to
produce beef for one hamburger: 75 kilograms.
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METHODS AND TECHNIQUES OF INTERPRETATION

OBJECTIVES:
By the end of this lesson, the participants should be able to:
1.Make a list of the common media used in environmental interpretation.

2 .Describe the general circumstances under which the various interpretation
methods are used.

3.Enumerate the basic tools used by a good interpreter.

4 .Describe how the cultural context should affect the actions of interpreters.

REFERENCES:

Berkmuller, 1982; Morales, 1992; Ham, 1992; Sharpe, 1982, Ch. 5; U.S. Peace
Corps, 1977; Machlis and Field, 1992; Moore, 1984, Ch. 8; PARKS Magazine Vol.
4 (3) "Designing Good, Basic Visitor Centers"; Supporting Documents C2; C3Db.

PRESENTATION:

1.1Ask the participants to name the methods of interpretation that they know.
Once a relatively complete list has been created, introduce the concept
of personalized and non-personalized interpretation, and divide the
methods on the list into these two categories:

-personal contact which occurs through individuals who provide
information (entry gate, visitor center), guided activities
(guided walks, bus or other tours), and talks.

-impersonal contact through publications, signs, exhibits, audio-visual
programs, and self-guided trails.

Begin with the personal methods and then pass to the impersonal, or
indirect, methods.

Do not forget to mention non-traditional methods which are used with groups
with little formal education, children, or other special groups:

- puppets
- theater
- stories (with a message)

(See Supporting Documents C2c and C2d)
1.2Discuss the advantages and the disadvantages of each interpretive method.
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2.11It

3.1By

Present hypothetical situations in PA in which environmental
interpretation is used, and ask the participants to name which medium
would be the most effective. Special cases should be considered such as
with groups who have little experience with modern civilization, and who
may not perceive the means of communication in the same way as the
majority of people. For example, there are indigenous groups who do not
perceive what is represented by a photograph. While this is an extreme
case, emphasize the idea that the interpreter must understand his
audience in order to select the best possible way to transmit his
message.

is often assumed that a PA should have a Visitors Center as these exist
in many national parks and other PA in the USA. Nevertheless, the
participants should reflect upon various options, considering the
factors mentioned in the Supporting Documents C2b and C3b. Visitors
Centers can play an important function in orienting the visitor and
sometimes offering interpretation. The key point is to determine if
these functions can be met with other methods which are less expensive
and easier to accomplish (See Supporting Document C2a).

now the participants should have a clear idea of the possible
interpretation media available. They should now think of the "tools"
that they will need to be able to optimally utilize or carry out these
media. Using an example such as a guided hike to a place that everyone
knows, ask the participants to present their ideas concerning the tools
or aids that would be useful in improving their verbal presentation.

Some things considered as tools include:

a good library, which contains all of the available literature on the PA
and its resources.

-a good slide collection (see Lessons C6 and C8).

-original objects such as bones, herbarium plants, dissected animals, rocks,

historical or archaeological artifacts, etc. which are very
valuable for demonstrating some point of a talk, or for use in
exhibits. As such it is necessary that each PA start a collection
of useful objects for interpretive programs. This implies the use
of a certain amount of technique, as well as some established
norms: for example, how many samples of a species is sufficient?,
what should be done in the case of endangered species? (use
confiscated animals or those killed by natural or accidental
means) . In the case of rare or valuable objects, one can use
replicas or imitations of the original object.

- the use of live objects, such as live plants and animals, is

problematic but very useful when possible. Their use requires maintenance in
captivity for a determined period, and they should not include animals which

could

present danger to the visitor.

-local people who often have a wealth of information to share, and a style of
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presentation which adapts very well to the interpretation.

-other non-natural objects which can be used to demonstrate some point or
concept include: compass, binoculars, telescope, equipment to
measure the acidity of water, magnifying lens, thermometers, and
photographs. There are an infinite number of objects, and the
interpreter must use his imagination to decide which would be the
most appropriate to illustrate a specific point.

3.2The Management Plan and/or the Environmental Education Plan will determine
the interpretation methods and techniques to be used in a PA. The
planners will use many criteria to judge which method or technique is
the most appropriate for a specific situation. In Lesson C3 we will
study the criteria used for the selection of these methods.

4.1The cultural context in which the interpreter works should be discussed.
This context influences almost everything that the interpreter does,
from the selection of methods to the selection of words to be used in a
talk. 1Initially, the interpreter should look at himself in a mirror and
recognize that he belongs to a certain culture which includes a series
of biases, behavioral patterns, particular ways of thinking, and
sometimes, a language, which differentiates him from other cultures.
Once having considered and qualified one's own cultural context, the
characteristics of the groups with which he will be in contact as an
interpreter should be identified, and he must design his actions in
relation to their reality. (See Machlis and Field, 1992)

ACTIVITIES:

1. Show slides of different interpretation methods, demonstrating as many
different examples of the same method as possible so that the participants
appreciate that there are a wide range of styles, designs, and models to use
for each method.

2 Ask that the participants explain which tools could be utilized in their PA
in the development of interpretive programs.

3. Ask that the participants divide into groups of 3 or 4, and that they try
to define the principal characteristics of their own culture. After this they
should determine how these characteristics influence, or should influence, the
type of interpretation that is done in the PA in their country.
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VISITOR CENTERS: SOME CONSIDERATIONS

A visitor center (VC) in a protected area (PA) can have a wide range of
development status, varying from none at all to a large building with many
different functions. The degree to which a VC is developed will depend upon a
series of factors:

-The PA's management category and management objectives, which will determine
the importance of public use for that particular PA.

-The number of visitors which arrives, and the seasonality of the visitation.

-Distance from other visitor service facilities, either within or outside the
PA.

-Available funds and personnel; it is not worth constructing complex VCs if
the funding for maintenance and operation, or the personnel to keep it
open are not available.

-The VC's purpose. It can have the simple role of visitor orientation, a role
which can also be fulfilled by an entrance station, signs or entrance
pamphlets; or it can present interpretation which might include
exhibits, films, etc. It can include staff office space, a book or
souvenir shop, bathroom facilities and, in extreme situations, a
restaurant. All of these functions can be carried out by alternative
means if conditions warrant.

In synthesis, a VC can consist of a simple kiosk; or at the other extreme, of
a large structure including offices and an auditorium, depending upon the
objectives which it is desired to achieve with the VC. What is most important
is that the building not become an end in itself, that is, that it fulfill
technically Jjustified functions and that it serve to stimulate the wvisitor to
go out get to know the PA. Unfortunately, in many PAs, planners automatically
decide that a full-fledged VC is necessary without adequately considering
cheaper, perhaps more cost-effective and functional alternatives.

While planning for a VC there are several technical factors to consider, some
of which should be subject to the opinion of a professional architect and
planner:

-the spatial relationships, that is, the relation of the VC with other
associated elements such as parking area, sidewalks, trails, etc., as
well as its relationship with other public use sites within the PA. The
VC should form part of, usually the key element in, a visitor
circulation system which efficiently and strategically guides visitors
around those sites that the PA wishes them to see and appreciate.

-the internal spatial relationships, e.g. how does the exhibit area relate to
the information desk, or how does the bathroom relate to the parking
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area, or how does the auditorium relate to the information desk. It is

essential to think seriously about how the visitor is likely to use the
VC, and how the different elements should best relate to each other in

order to facilitate visitor use.

-the VC should planned and located in terms of the support systems that will
be necessary to operate it, e.g. availability of electricity, water,
nearby personnel, access infrastructure, etc.

-planning for a VC should be carried out in terms of the functions it is to
carry out, and not the other way around. It frequently happens that a VC
is built and then managers decide how it will be used. The question
should always be asked: What is the objective of this VC; what are we
trying to accomplish with this building?

-Aesthetic considerations are important for any PA building, and especially so
for a VC. It should not stand out, i.e. be an intrusion upon the natural
surroundings, but should have a color and form which blend in to the
natural environment of the PA. On the other hand, a VC should also be
obvious to the visitor, and not hidden away in the forest where it
cannot be seen at all. The architect must walk a fine line between
making the building blend in, and making it obvious and attractive to
visitors.
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Supporting Document C2b

ADVANTAGES AND DISADVANTAGES OF SOME INTERPRETIVE METHODS

(Adapted and translated from original Spanish, Morales, 1992)

Generally speaking, interpretive methods are classified in terms of "personal"

and "non-personal", or "attended"

"non-attended". Personal implies an

interaction between the interpreter and the visitor, while non-personal means
those services which do not directly use interpreters, but instead use

objects, signs, publications etc.

Non-Personal Methods

1. SIGNS

They provide direction, information or interpretation, and are usually fixed

and permanently located.

Advantages

- Give clear and concise information

- Are easy to build
- Low maintenance cost

2. PUBLICATIONS
Advantages

- Reasonable cost per unit

- Can be taken as a souvenir

- Can be read at any time

- Can be used by other visitors
- Give detailed information

3.MASS COMMUNICATION
Advantages

- Cover a wide and varied audience
- Can motivate to visit a PA

- Can announce special events

- The information can be simple or
complex

Disadvantages

- Are static, not evocative
- Don't give details
- Don't adapt to different levels

of public comprehension

- Are subject to vandalism

Disadvantages

- No direct contact with visitor

- Don't respond to questions

- Can become trash (thrown away)

- Don't adapt quickly to changes in
the resource

Disadvantages

- High production costs.
- Are associated with the sale of a
product.
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4. SELF-GUIDED TRAILS

Although they are considered a means in themselves, they require other means
e.g. pamphlets or signs, to be effective.

Advantages Disadvantages
- Visitor can use at his own pace - Impersonal, don't respond to doubts
- Concentrate use in space - Susceptible to vandalism
- Can stimulate the use of the - Difficult to maintain and control
senses
5. AUTOMATIC AUDIOVISUALS

Include films, automated slide programs, recorded sound programs.

Advantages Disadvantages
- Can provide high quality - Are generally expensive
information - High maintenance cost
- Create special atmosphere, which - Require energy source
implies higher audience receptivity - Lack personal contact,

don't respond to doubts, questions
- Can provide vicarious situation,
replacing first hand experience - Require permanent control.

6 .EXHIBITS

Objects or collections of things placed on view, generally in an organized way
in order to illustrate or explain a theme or topic. Used indoors and outdoors.

Advantages Disadvantages
- Can be observed at visitor's own - Don't represent a first hand
pace experience with the resource
- Can be made to be transportable - Static; limit use of senses
- Relatively low maintenance cost - Can't tell an entire story

- Outdoors, can be intrusive
- Don't respond to doubts.

7 .DISPLAYS

Three dimensional presentation which combines exhibits with graphics and
which, as a unit, can contain an entire theme.

Advantages Disadvantages
- Can be observed at visitor's own - Doesn't respond to doubts
pace - Needs protection from climate
- After installation, relatively low - Generally needs a source of

maintenance cost of energy or illumination
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- Ideal for people with little time - Not transportable
to visit the PA

- Can involve visitor participation

- Can have moving parts.

Personal Methods

8. GUIDED WALKS

Conducted by a guide or interpreter, following a pre-established route by
those who organized the activity; themes and method of presentation may vary.

Advantages Disadvantages
- Visitor contact with interpreter - Expensive, unless done with
- First hand experience with the volunteers
resource; possible use of senses - Effectiveness depends on guide
- Questions and doubts can be answered - Visitor cannot go at his own pace
- Presentation can be adapted to visitor - Requires personnel training to be
needs and levels effective

- Permits direct control of visitor use
of resource.

9. AUDIOVISUALS GIVEN BY PERSONNEL

Presentations in which the interpreter is present to explain or answer
questions, or in which the interpreter uses an audiovisual for his owe
presentation.

Advantages Disadvantages
- Transportable - Not appropriate for small children
- Can be used for large groups - Requires source of energy
- Possible two-way communication - Relatively high equipment
- Illustrations and projections add maintenance cost
greater impact to the talk - Requires auditorium or
amphitheater

- Effectiveness depends upon ability
of interpreter
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10. DEMONSTRATIONS

Demonstrations are generally carried out by non-PA personnel who are
specialists in an activity in some way related to understanding the PA, many
times of an historical or cultural nature, such as crafts, musical
instruments, processing of food etc.

Advantages Disadvantages
- Direct observation of an activity - Can be expensive
- The senses can be used - Demonstrator may good
craftsman, but not good
communicator
- Promotes the protection and
advancement of traditional crafts - Not appropriate for large groups

and activities
11. CASUAL SERVICES

These include, generally speaking, three types of services: information,
reception, and spontaneous assistance (in any place or situation). Although
not directly related to environmental interpretation, these services fulfill a
public relations function that goes much further than the delivery of
information about bathrooms, schedules, etc. Every contact between the visitor
and personnel helps to create an image of the PA in the visitor's mind. It is
an opportunity for the staff to strengthen that image in a positive sense.

Advantages Disadvantages
- Good orientation makes the - If personnel is not adequately
visitor's experience more pleasant prepared, can be counter-productive
- Interaction between staff and - Visitor may not be receptive to
visitors can be relaxed and personal spontaneous contact
- Can be useful to those who do not - Imprecise information can affect

like organized groups negatively the visitor's experience.



INTERP. C2c-1
Supporting Document C2c

SCHOOLS AND PARK EDUCATION PROGRAMS

(Taken from: "Programming for School Groups: An Interpreters
Guide", US National Park Service)

"There are textbooks...and there was the teacher...,; firsthand contact with
the objects of study was not usually available and often not even encouraged."

Teachers, students, parks, and schools have changed. Not only have the
institutions changed, the educational theory has changed as well. There has
been a gradual shift away from teaching separate disciplines, using formal
tests to categorize children, and placing value on factual learning.

Elements of An Effective Education Program

At first glance, the number and variety of programs offered by National Park
Service sites can be mind boggling. There are concession-run programs,
cooperative programs, residential, on- and off-site programs, walks, talks,
and media programs; each of these is a tribute to creative park rangers and
supportive managers. Upon closer inspection, the most successful programs for
school groups have several common elements. Consider the following elements;
think about the attributes of each. These are the basic elements, tried and
true, of an effective education program.

Teacher Involvement in Development

e Teachers can be a source of endless support to parks developing educational
programs.

¢ Teachers have in-depth knowledge and understanding of children and how they
learn and behave at different stages of development.

e Teachers can help pinpoint the most appropriate/significant correlation
between the school curriculum and park resources.

e Program endorsement by teachers is one of the most effective means of
advertisement.

Relevance to the School Curricula

e The greatest service we can provide to teachers and students is assistance
in teaching that which they are mandated to teach.

e Teachers today are under pressure to teach an enormous amount of material in
180 school days. Pressure to improve student performance nationwide is
at an all time high; our programs must share this goal, not simply
increase demands on classroom teachers.
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¢ Check your local school system for a copy of the curriculum guide for
teachers at different grade levels. If curriculum is state mandated,
contact the State Department of Education.

e Effective interpretive programs supplement, rather than duplicate school
curriculum.

Active Learning
e Interpretive programs should not simulate classroom learning.

e Interpretive programs should involve the learner both physically and
mentally.

e The most effective techniques for children are those which are
participatory.

Developmentally Appropriate

e Consider the characteristics of the age group's physical, mental, and
emotional developmental levels.

¢ The level of vocabulary used should address the needs of the audience.

e Concepts and interrelations must be taught with clarity and in a manner
appropriate for the age group.

Relevance to Specific Park Resources and Themes

e A preservation/conservation message in all NPS programs helps raise
consciousness, and promotes awareness of the Servicewide mission.

e Programs are developed with the school audience in mind, but must benefit
the park as well.

¢ Programs provide the link between the classroom and the resource, taking
advantage of unique resources in each park, and allowing students to
interact as much as possible with the resources.

Preparation and Follow-up Materials

¢ Background information helps prepare teachers and students.

e Themes and objectives clearly state the focus and purpose of the program and
activities.

e Pre-visit activities lay the groundwork for concepts presented during the
program.

e Pre-visit materials build anticipation and generate excitement for the topic
and the fieldtrip experience; they do It duplicate the on-site
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experience.

e Vocabulary lists and ready-to-use materials address both teacher and student

needs.

e A bibliography suggests opportunities for further study.

e Follow-up activities reinforce the learning experience.

e An evaluation provides feedback on both program and written material.

Using Curriculum in Program Planning and Development

Suggested steps for planning a curriculum-based program:

Now:

1. What is your park's mandate? Its themes? Think about what makes
your site unique in the local area. Why would schools want to
visit?

2. Think about the best experience you have had at your site with
a school group. What was it that interested them? Before you get
to the curriculum, what is naturally interesting to children at
your site?

3. Do an inventory and list the resources of your site in three
categories: the themes and stories which the park currently
interprets and possibilities suggested by the mandate, the
resources and materials available to carry out the interpretation
with students, and the strengths and particular interests of staff
members.

4. Analyze the visitation demands for your site with particular
attention to the school visitation. Look at your statistics for
who visits. Who is coming, and when do they come?

5. Find a curriculum guide from a local school system. Make sure
to obtain the guide for the subject area which complements the
park's strengths for a specific audience; early elementary (K-3),
upper elementary (3-5 or 4-6), middle (5-8 or 7-9) or high school
(8-12) or (9-12).

6. Look through the guide for suggestions of where the park themes
will fit in. Think about the content areas which are listed. Does
the park cover any of the themes or content goals? Would a visit
to the park cover any of the skill areas?
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Once you've taken these steps, try the following:

e Develop some potential program outlines using the themes, goals
and objectives format from interpretive programs. Focus on the
needs of one particular student audience.

e Talk to teachers. Call a local school and ask to talk to the
curriculum supervisor in your area or ask the principal to suggest
a teacher who might be willing to meet with you. Try out your
ideas. You might want to invite a group of teachers to the park to
pilot your program.

¢ Ask the teachers what kinds of materials you could provide to
them for their use in the classroom. Start the discussion with a
list of those materials you used to develop the program.

e Ask teachers who come to the program, what kinds of activities
they do in their classroom before coming to visit. Which books are
they reading with their students? Look at textbooks and trade
books. Use the information in your program planning. Share good
ideas with other teachers.
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Supporting Document C2d
PUPPET SHOWS

(Reprinted with permission from: Ham, Sam H. 1992. "Environmental
Interpretation-A Guide for People with Big Ideas and Small
Budgets." Golden, CO: North American Press/Fulcrum Publishing)

Puppet shows can portray human beings (as in living history
demonstrations) or non-humans (such as in personification). That puppet
shows are found in cultures all over the world is evidence of their
communication power. People everywhere seem to enjoy watching the
semi-real world that puppets live in. Because they speak and have
personalities, we can easily project ourselves into their pretend world,
sometimes seeing ourselves more clearly than is ordinarily possible.
Presentations with strong, serious or controversial themes often lend
themselves to puppetry because the interpreter can allow the puppets to
do the talking — for example, to make social criticisms or to point out
conflicting interests — and therefore assume responsibility for moral
content. According to Werner and Bower (1982), if a real person were to
say the things a puppet might say, some people could be angry or hurt:
"Puppets add a sense of pretending and humor that can make the feared
parts of our daily life easier to look at."

Puppets can be used in elaborate, large-scale performances or in
simple one or two-character shows. They can also be used as supplements
to other activities. For example, an interpreter leading a tour for
children could use a hand-puppet (stored in a bag until the appropriate
moment) to explain something specific to the children; and the same
interpreter could use a different puppet when the children needed to be
calmed down or reminded of a rule, thus allowing the interpreter to
avoid the role of disciplinarian. Puppets can include gloves, socks, or
other fabric containing a face or other features, masks or giant heads
on sticks, kitchen sponges, painted balloons, cardboard boxes, paper
bags, clothes pins, cardboard rolls from bathroom tissue or paper
towels, and many other materials that are common and inexpensive. A
saying among puppeteers is "don't throw it away, it can be a puppet
someday."

Planning effective puppet shows will be easier if you pay
attention to the following simple guidelines. English language readers
can find valuable discussions in Regnier et al. (1992), Forte and Werner
and Bower (1982). Two superb Spanish-language sources are Ministerio
Hondureno de Salud Publica (1986) and Bustillo (1990).

1. Give puppets a face whenever possible. Faces give puppets an
identity and increase their ability to communicate. As in human
communication, the eyes are especially important.

2. Use facial expressions to establish each puppet's personality.
Facial (especially the eyes) should depict something characteristic of
each puppet's personality or predominant role in the presentation. For
example, smiling puppets are predominantly (but not necessarily always)
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happy; frowning puppets are usually grumpy or mean; puppets with eyes
closed are usually timid, etc.

3. Plan the script around the amount of help you have. Develop a
story with the number of characters you actually have people for.
Playing more than one part (managing more than one puppet) is usually
difficult.

4. Keep your puppets' dialogue short. Build in a lot of action.
When puppets must move or do something, make them do it quickly and
conspicuously; puppets which move slowly in order to do little, or speak
slowly in order to say little are boring puppets; puppets which carry
out their movements and dialogues swiftly and surely are more
interesting.

5. Create a simple but colorful backdrop for your puppets, and
change it during the show if possible. Painted fabric (even old sheets,
table cloths, window shades, shawls, etc.), make good backdrops.

6. Play records or tapes to add sound to your performances. You
can also record your own sounds and then play them during the show.
Another possibility is to supplement your show with live sound effects.
Beating on a drum, rubbing pieces of sandpaper together, dropping
pebbles onto a piece of tin, or speaking through a paper tube are just a
few ways you can create sound effects during a puppet show.

7. Keep your performances short. Usually ten or fifteen minutes is
sufficient to get a message across. If the message is more complex,
consider having two episodes. Usually it's better to leave your audience
thirsting for more, rather than drowning in excess.
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Lesson 3

PLANNING OF ENVIRONMENTAL INTERPRETATION
PROGRAMS

OBJECTIVES:
By the end of this lesson, the participants should be able to:
1.Describe the hierarchy of management plans in a PA.

2.Explain the difference between the guidelines in a general management
plan concerning the Interpretation and Environmental Education
Programs, and a specific plan for the development of these
programs.

3.Enumerate the principal steps to follow in developing an Environmental
Interpretation and Environmental Education Plan.

4 .Enumerate the three factors that need to be considered in the
development of any program.

REFERENCES:

Sharpe, G. 1982 (Chap. 4); MacFarland, C. 1982; Grater, R. 1976 (Chap.
2); Miller, 1980 (Chap. III); Morales, J. 1992; Ham, 1992; Wood and
Wood, 1981; Lesson E2; PARKS Magazine, V. 10, N. 2: "New trends...".

PRESENTATION:

1.1Within an ideal planning system for a PA there would exist a
hierarchy of plans that should be prepared: first, the plans for
the PA system; second the long-range management plans for the
individual PA; and then the operational plans (normally annual);
and finally the special and more specific plans (which often are
by themes). Emphasize the importance of planning in everything
that is done in a PA. (See Lesson E2 for more information).

1.21t should be pointed out here the difference between Environmental
Education and Environmental Interpretation (see Lesson Cl and
Supporting Documents). It should also be stressed that the
environmental education or interpretation in a PA is only one of
various components or programs defined in a management plan, and
that its development is tied to and coordinated with the
development of others, so that each program or component supports
and complements the others (just as the players on a sports team
help each other in order to win a game).
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1.3There is the tendency to consider a PA as an island, or isolated
situation, without ties with the rest of the country or the world.
As such the importance of considering the PA as a part of a
regional or national system of PA which have a conservation
mission and objectives should be emphasized. This should not be
forgotten in an interpretive program.

2.1The management plan defines the themes, the principal sites for
carrying out Environmental Education or Interpretation, the
necessary personnel, and other general directions to guide the
environmental education program. In some PA where environmental
education is a priority activity, special plans are formulated for
the development of a program of education or environmental
interpretation. Normally these plans are prepared by personnel
who know the area well together with specialists in interpretation
and education. Sometimes the plan's title includes "Environmental
Education", especially if the activities programmed include formal
activities of environmental education outside of the PA.

3.1Before beginning to develop an interpretation plan, ask the
participants for their ideas on the methodology they would use to
develop a plan. They should be guided until arriving at an
outline similar to that presented in Supporting Document C3a.

3.2There are three phases necessary to develop in any environmental
interpretation plan:

1. Gather and analyze all of the available information concerning the
resource to be interpreted.

2. Conduct a study of the PA users in order to determine the audience to
whom the message of the Environmental Interpretation should be
directed;

3. Select and develop the methods which best convey the resource message
to the users (Supporting Documents C3a, C3b and C2b).

3.3Subjects, goals, and objectives: What will be the orientation of the
plan? What is it that you want to accomplish with the plan? The
objectives defined in the management plan should be considered,
along with other factors such as: environmental problems in the PA
and in the larger region, type of visitor, and behaviors and
attitudes that are being encouraged in the visitor. (Obtain an
environmental education plan as an example.) It is important to
think in a hierarchy of objectives beginning with the questions
"why is the PA here?" and " what are the principal problems?".
The answers are found in the management plan and in official
statements of the competent authorities. Later the goals need to
be considered: "What can interpretation do to improve the
situation?". Having a goal, objectives should be set which should
indicate "What should be the results of a specific interpretive
experience in terms of the behavior and thoughts of the visitor?"



INTERP. C3-3

This hierarchy of considerations should be developed for a plan
of interpretation, as well as for any other plan.

3.4Data and information: In order to be able to develop a good plan,

much information is needed, especially concerning the natural
and/or cultural resource that is to be interpreted. This
information should exist as a basis of the management plan.

Information is also needed about the people who visit the PA in order to

create a visitor profile: what is the person who visits the PA
actually like? The profile should include information about age,
profession, sex, nationality, origin, means of transportation,
education level, length of visit in the PA, and activities done in
the PA. This information will guide the planners in determining
the audience to which the interpretation will be oriented. The
visit and use of the PA by people who live close by or even within
the area should be considered as an important focus of education
programs.

3.5Personnel: 1in the planning it must be considered how many people

will be needed to carry out the plan. Personnel signifies funds
both to pay people employed, as well as the infrastructure
necessary to support them. The non-personalized interpretation has
the advantage of requiring a minimum of personnel. Another factor
to consider is that the personnel generally require specialized
training. A good interpreter must be intelligent and have the
capacity and desire to relate to the visitor. Not just any person
can successfully fill the role of interpreter.

3.6Maintenance: the signs and the exhibits as well as other

communication media require constant maintenance which implies
costs and time on the part of PA personnel. Maintenance should be
considered a priority in planning as it makes little sense to
invest in something that will be lost.

3.7Selection of interpretive methods: This is an area that requires a

great deal of thought, as the interpretive methods are those that
must transmit that which the plan stipulates. Here, the planner
should consider all of the available information in order to
select the best method to be employed to interpret a specific
subject in a specific place (see Supporting Documents C3b and
C2b) .

ACTIVITIES:

1.

Have the participants review one or more interpretation and

environmental education plans.

2.

Develop a questionnaire with the objective of determining the basic

characteristics of the visitors to a nearby PA. Obtain the necessary
information through interviews, reports, etc, and develop a profile of
the visitors.
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Supporting Document C3a

METHODOLOGY FOR PREPARING AN INTERPRETIVE PLAN

(Taken from original Spanish: MacFarland, 1982)

1.Select or prepare the provisional objectives of the Plan. In this
section there ought to be a discussion of the different
interpretive themes, based upon the particular situation of the PA
and the content of its management plan. Then a discussion of the
Plan's objectives.

2.Analysis and synthesis of background information.

2.1Collection, review, and analysis of basic information related to
potential interpretive or environmental education programs,
by examining the present situation and projecting it into
the future.

a.Resources and characteristics of the PA and adjacent region.

--Natural resources: flora, fauna, geology, ecosystems, endangered
species, genetic resources etc.

--Cultural resources: archaeology, history, living cultures etc.

--Socio-economic characteristics: regional economy, demographics, actual
and potential land use (marine as well), environmental
health etc.

--Specific resource management situations which could benefit from an
interpretive effort.

b.Present and future use of the PA and the region by visitors:

--Visitation patterns in space and time

--Visitor profile: age, residence, income, travel means, interests etc.

c.Programs and their components (facilities, infrastructure,
activities), both existing and projected, for

interpretation of the PA and the region.

d.The sources of existing and potential collaboration and cooperation
for carrying out interpretive programs.

2.2Identify where information is lacking and plan field work to obtain
the needed data. (visitor profile?)

2.3Carry out field work on those aspects mentioned in 2.2 and add this
information to what has already been collected.

2.4Synthesize, prioritize and present the information in an organized
manner.

3.0 Prepare the definitive objectives of the Plan.

Has the information collected and analyzed changed the preliminary
objectives determined in step 1.07?

4.0Prepare and analyze the limitations and favorable conditions which



INTERP. C3a-2

influence the planning process.

4.1 Prepare a list of the factors which limit the planning process (e.g.
lack of information), divided into those existing ones which
cannot be modified, and those which can be changed to some
degree.

4 .2Prepare a list of the factors which have favored or facilitated the
planning process and the interpretation in the PA.

5.0Define the basic criteria which will guide the development of the
interpretive program.

e.g. interpretive themes, design and style considerations, relationship
with public use areas, selected audience, etc.

6.0Prepare the proposed interpretive programs describing in detail each
component and utilizing the following outline:

a. Name of the component or activity (e.g. interpretive

trails
b. Specific objective of activity
c. Themes to be dealt with
d. Methods and activities to be used
e. Required infrastructure (exhibits, building, trail)
f. Style and design norms
g. Materials needed

In preparing these programs all possible interpretive methods should be
considered, being realistic concerning the financial and staff
requirements for each.

7.0Prepare an integrated development plan.

Should include: a map of integrated development showing all of the
components, plus a training and staff development program, an
inter-institutional cooperation and collaboration program, and a
sequential development graphic.

8.0 Present, discuss, and revise the plan with governmental, and NGOs,
at the local, regional and national level.

9.0Publish and distribute the plan.

10.0Implement the plan.

11.0Evaluate the plan during execution.

12.0Revise the plan and make the necessary changes.



INTERP. C3b-1
Supporting Document C3b

SELECTING THE MOST APPROPRIATE INTERPRETIVE METHOD

There are many methods of interpretation that can be used, and some will
be more appropriate in certain sites or situations than others. Method
selection will depend upon many factors and considerations: funds,
personnel, type of visitor, and climate.

I.0ne way to determine if a method is appropriate is to ask:

-Does it require personnel for its operation? All the time, or only
occasionally?

-Does it require electricity?

-Could it be easily damaged or stolen?

-Will maintenance be a problem?

-What effect will the climate have on its operation?

-Could it sustain continuous use?

-If necessary, could a replacement be obtained?

-What is the audience to which it is directed?

-Is this method successfully being used in a nearby site?

-What is the experience with this method in similar locations?

-How much will it cost to construct, and then to maintain?

-Will it be accepted by the public? 1Is it too extravagant or intrusive?

-What impact will it have on the visitor, and what impact will the
visitor have on it?

-What impact will it have on the environment where it is being used?

IT. Other considerations to keep in mind:
A.Concerning the visitor:

-What are the activities or behaviour that is desired to be changed or
taught to the visitor?

-The method should be directed at the maximum number of types of
visitors.

-The method should make the visitor feel comfortable.

-The method should consider the time that the visitor has available at
the location.

-The method should insure that it does not induce the visitor to enter
dangerous or difficult situations.

-The method should provide variety so as to maintain interest.

-The method should contain the message desired to be communicated.
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Lesson 4
PERSONALIZED INTERPRETATION: REACHING THE VISITOR
OBJECTIVES:
By the end of this lesson, the participants should be able to:

1. Describe the advantages and disadvantages of personalized
interpretation versus other indirect interpretive methods.

2 .Describe the various methods of personalized interpretation, and the
advantages and disadvantages of each.

3.Identify, describe, and use successfully the three types of questions.

4.To recognize and evaluate different types of visitors and how best to
approach them from an interpretive point of view.

5.To successfully carry out an organized interpretive walk.

REFERENCES

Ham, 1992; Morales, 1992; Sharpe, 1982, Ch. 7,8, and 9; Grater, 1976,
Ch. 4 and 5; Lewis, 1980; Machlis and Field, 1992; Wood and Wood, 1981;

PARKS Magazine, V. 5, N.4 , 1981: "In Park Interpretation, Small Can be
beautiful".

PRESENTATION

(Most of the material presented in this lesson is adapted from materials
provided by the Mather Employee Development Center, US National Park
Service.)

1.1.Discuss what personalized interpretation is. Why is it an effective
means for getting a message across?

1.2 Discuss the advantages and disadvantages of personalized
interpretation versus impersonal or indirect methods of
interpretation. (See Supporting Document C2b.)

2.1Discuss the three components of any interpretive program: The
Protected Area, the Visitor, and the Interpreter. Although each
component of this framework can and should be examined as discrete
entities which contain their own elements, organization, and
regularities, the intersections of the components, if carefully
explored, examined and understood, can help serve as a framework
for improving interpretive programs.
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Protected
Area

Visitor Interpreter

2.2 .The Protected Area. Every PA, whether a national park, monument, or
recreational area illustrates certain concepts that interpreters
and other PA managers hope visitors will come to understand and
remember. The visitor's understanding of such concepts or ideas is
considered to be the goal of an interpretive program or talk.
Usually, these concepts are the "big ideas", rather than specific
pieces of information such as the names of certain plants or
animals. Ask participants to think about their own PA
environments. What are the important concepts or "big" ideas that
they think should be transmitted to visitors. Will the expressed
ideas help visitors to derive meaning from the PA environment?

2.3The Visitor. Every visitor comes to the PA filled with certain
preconceptions. Some of these are accurate, some are not. Many
visitors arrive with the idea of learning something new; many are
just passing through. The visitor is a complex creature, and when
they are in a group, the combinations within the group are even
more complex. If one considers the visitor as a potential learner,
then much can be done to understand and cope with the complexity
of visitors in any interpretive situation.

The are some things that we know for sure about how visitors derive
meaning from environments:

a. Visitors learn best from firsthand experiences. Let the visitor touch
the snake, feel the water, etc. In this way the experience is a
firsthand one, and not indirect.

b. Visitors learn best when an experience is close to them in time and
space. It is difficult for a visitor to comprehend statements such
as "The fossil in this rock is 4 million years old and was set
down beneath the waters of a great sea that once covered one-
fourth of the United States." What people remember from
experiences like this is that there was a sea shell in some dirt,
and that the shell was very old. Meaning comes from helping the
visitor realize how one determines (today) that a great sea once
covered such a vast area. An interpreter might allow visitors to
interpret for themselves by asking: "If a geologist studying this
layer of sediment followed the layer as far as he could, like
following a line, and found the layer in New Mexico, Texas,
Louisiana, and several other states, what might that observation
suggest to him?" Such a question, building upon observed data and
comparisons of data, can bring a large or remote idea closer to
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the visitor's personal place in time and space, thus the concept
will be remembered for a long time.

c. The Interpreter. Creating interpretation is closer to being an art
than a science. A good interpreter must rely on some interpretive
skills, but in personalized interpretation be able to quickly
adapt them to different visitors and different situations. (See
Machlis and Field, 1992, and Sharp, 1982, Ch. 7, Section on
"Communication"™; Ham, 1992.)

3.1QUESTIONING TECHNIQUES. Lead participants through the following
session on questioning techniques.

IT.Why visitors ask questions of interpreters.

A.To seek basic information, "Where are the rest rooms?"

B.To simply break the ice as an introduction, "It sure is hot
today."

C.To verify information that they have, "Is it true that
Washington really slept here?"

D.To clarify an issue "I didn't understand your last statement."

ITI. Why interpreters ask questions of visitors.

A.To solicit feedback to ensure comprehension.

B.To learn more about the group - educational level, area or site
expertise, demographic.

C.To force attention, "Can you all see the snake?"

D.To control behavior and actions, "Where are you going?" "What
are you doing?

E.To determine what other interpretive programs they have been to
in the area so you can adjust content as necessary.

F.To cause visitors to think about and understand the "Message"
the interpreter is communicating.

G.To motivate the group, "Wouldn't it be nice if we took a walking
tour around the grounds?"

H.Another type of question that is often asked is called a
rhetorical question. A rhetorical question contains

the answer within it, "If you look at a piece of
granite, you can see mica, quartz, and feldspar, can't
you?". Rhetorical questions never allow visitors to

explore, discover, or think for themselves.

IV.Uses of Questions
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Questions are the interpreter's major instructional tool. There are two
basic types:

A.Open ended: These are questions calling for opinions, views,
feelings, or experiences.

B.Closed ended: These are questions calling for one word or one input
answers.

Exercise: Using the Supporting Documents C4a and C4b, ask the students
to develop some uses for questions and then come up
with some examples.

IV.General tips for asking questions

A.Start the question with a "What, when, why, where, or how" to
obtain more than a yes - no answer.

B.Pause long enough for the audience to formulate an answer.
Longer pauses also help visitor to formulate more
complex answers. 5 - 15 seconds is a good time to
wait for responses.

C.Encourage the timid to respond, don't let one person dominate.

D.Do not use a set order for asking questions, don't pick people
in a specific order to respond (as going around a
circle or from front to back) or the others may not
pay attention.

E.Repeat the question if necessary so all can hear it.

F.Let one person at a time respond.

V.The Three Types of Questions

NOTE: All of the sample questions that follow are intended only as
general illustrations. Area-specific questions should be
developed by the instructor in response to the students needs.

A.Recall - The recall question is designed to draw information
from past to present, feelings, situations or
observations. It is a question that invites one to

gather data or to draw upon remembered information.

The recall question involves completing, counting, describing, listing,
matching, observing, recalling, selecting, naming,
identifying.

What was the name of the first signer of the Declaration of
Independence? (Naming)
"How did it feel when you touched the snake?" (Describing)
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What are the three types of rock? (Listing)

Describe the designs on that chair. (Describing) How does the stone
appear to be unusual? (Observing)

"Can you spot the blue Heron in the flock of storks?" (Selecting)

B.Process - The process question is designed to have the visitor
draw some relationships among the data or information
recalled by comparing, inferring or explaining.

The process question may involve analyzing, classifying, comparing,
contrasting, distinguishing, experimenting,
explaining, grouping, inferring, making analogies,
organizing, sequencing.

Is this room built differently from the others we've visited?
(Comparing)

There are both pine trees and cacti here. How are they alike and
different? (Comparing and Contrasting)

How can we solve this problem about congestion in the park?" (Problem
solving)

Can you arrange these photographs according to when they were taken?"
(Sequencing)

C.Application - The application question is designed to cause the
visitor to go beyond the data or concept which he has
developed, and to use it in a new or hypothetical
situation.

Application questions may involve evaluating, applying a principle,
building models, evaluating, extrapolating, finding
examples, forecasting, generalizing, hypothesizing,
imagining, inventing, judging, predicting,
speculating, and theorizing.

"If this beetle spreads what will happen to the trees?" (Predicting)

"If these exhibits continue to be exposed to sunlight, how might this
affect our evaluation of the technique?" (evaluating)

"Can you imagine what it would be like a union soldier during the Civil
War?" (Imagining)

"From what we've said about animal adaptation, can you find some other
examples of adaptation while we are on our walk?"
(Applying a principle)

ADDITIONAL CLARIFICATION:

Notice that the RECALL question is often asked in the past tense: "What
did you leave home?" "What were their names?" "How was the
table arranged?" Although it is not always true, the past
tense is often a clue to identifying the recall level
question. When the visitor speaks in the past tense, it is
often a clue that they are operating at the recall level of
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thinking.

The PROCESS question is often asked in the present tense: " How can
we solve this problem?" "How does this object compare with
that one?" "Why do you think so?" When you observe or hear

visitors using the present tense, it is often a clue that he
is thinking at the process level.

The subjective and future verb forms as well as conditional clauses
generally set the tone for APPLICATION questions: "What will
happen if...?" "What might be the outcome if ...?" "What
should we do if...?" Another clue to the application
question is the inclusion of a value-laden word. Such a
work causes the visitor to make value judgments or to

evaluate. For example: "Would it be better if we started
on the trail or in the cave?" "What would be the fair thing
to do?" " Of all the parks you've visited, which one do you
prefer?"

VI.Sequencing Questions

The proper sequence (or order) of questions helps comprehension while a
random jumping from type to type causes frustration and a
lack of learning. Generally the sequence is recall,
process, application. Visitors must receive or be able to
recall information before they can process it. They must
process it before they can apply it. There might be several
recall questions, then a few processing questions and a
final application question.

VII.Practical Exercises

Option #1: Each participant is asked to write out one example of each of
the 3 types of questions that have been used in their own
interpretive presentation. If the participant does not use
one or more of the 3 types in a presentation, they should
make up a question of that type for possible use.

The group is asked to share their questions with the class.

Option #2: Using any of the three types of talks (i.e. Talk, Walk,
Illustrated) that you have developed in this class, list the
objectives that you wanted the "visitors" to know. Develop
a series of questions to reach that objective using proper
sequencing and all three types of questions.

The group is asked to share their questions with the class.

VIII.Answering visitor questions

Visitors probably have asked you questions which, taken at face value,
do not make sense. From the visitors' point of view, the
questions usually do. But, because of the lack of knowledge
about the subject being interpreted, visitors must adapt
their questions about your subject to their own experiences
and understand. Upon asking these seemingly ignorant
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questions, visitors put the interpreter into the challenging
situation of figuring out what the visitors really want to
know, and then responding properly.

Most interpreters can recall a question which is asked over and over
again by visitors. Some are just routine and easy to
understand, but then there are those questions which seem to
be totally out of context. For instance, how many times
have you been asked, "Is it real?" by a visitor who is
standing in front of an object. Obviously it is real! You
can see it, feel it, maybe even smell it. It does exist -
it is real.

The visitors' concept of "real" may not be so elementary. A museum is
filled with items which the visitor is not allowed to touch.
The interpreter always refers to the items as something
from another time. Can the visitor accept them as "real"?
Average people do not have much experience with antique or
historic objects in their everyday life. To them the actual
or "real" object is an unusual thing. When they see some
historic object among others which are not, they can become
confused or lose track of which items are "really historic."
Hence, is this real?
Hearing what a visitor has asked and knowing what he asked is often two
different questions.

1. Hints on answering visitors questions

a.If you do not know the answer, tell them that you haven't had
that question yet and you would be happy
to find out the answer. Don't bluff!

b.If you don't understand the question, ask for more information
or a rephrasing.

c.If there is a better place or time in you talk to answer the
question, give a short answer now and more
later.

d.Repeat the question, if necessary, so all can hear it.

e.Don't always answer directly, give a "clue" or help them figure
it out themselves.

Each participant is asked to share their examples with the group. The
group 1s allowed to comment on the examples and offer
possible other meanings to visitors' vague questions.

IX.Conclusion

1.Describe 3 types of questions an interpreter can use to involve
the visitor in his presentation.

2.How are these questions used for obtaining feedback to find out
how much visitors are understanding about your
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interpretive presentation?

3.Do interpreters know the visitors' jargon well enough to answer
questions properly?

4.1Guide the participants through a thorough discussion and practice
sessions concerning guided walks.

A.Instructor asks the class what are the characteristics of a walk if
you gave it at a: Historic Site, Nature Site, Recreational
Site.

l.Historic Site:
a.Static environment
b.Controversial (ex. Edgar Allen Poe NHS: no furniture
inside house)
.Repetitive
.Hands off (Don't touch the furniture)
.Tight schedule
.Tight quarters
.Manmade hazards (broken hand railing)
.Doors (you may need to open and close)

oQ 0 Q0

2.Natural Site:
.Changing environment (need to inventory trail)
.Controversial (no hunting allowed)
.Hands on (feel the softness of the fern)
.Relaxed schedule (Ranger can determine duration of
walk)

e.Plenty of room

f.Environmental Hazards (Slippery trail)
g.Spontaneous events (eg. bald eagle flies by group)

0 Q0w

3.Recreational Site:
a.Changing environment
b.Walks are activity oriented (canoe trip, fishing
tour)
.Usually requires equipment
.Serious safety concerns (canoe can flip over)
.High demand
.Visitors are usually "locals"
.Controversial
.Needs plenty of time for walk (1/2 day)
.Local community participation

H-5Q Hh®O QQ

B.Define the Guided Walk

From Grant W. Sharp Interpreting the Environment "The movement of a
group of visitors led by an interpreter whose goals are to
develop sensitivity, awareness, understanding, appreciation,
and commitment in the members of the group."

C.Reinforce that all elements of the interpretive talk are in the
walk. Emphasis that the elements of the walk all should be
built on a solid theme.
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.Determine the subject matter.
.Targeting the audience.
.Performing the research.
.Developing theme statements.
.Writing objectives

.Writing the outline body.
.Developing the conclusion.

~N o0 W

D.Explanation that this session will involve a presentation by the
trainees.

1.Use the same information/data base that you have developed
during your talk.

2.The walk will not be video taped.

3.15-30 minute walk (instructor: this will depend on the
size of your class) with five stops will be presented.

F.Common "pitfalls" of Walks

At the opposite end of the spectrum are walks which appear
successful, but in reality are not enduring, meaningful or
inspirational to the visitor.

a.Inventory walks: As we go through this building I will point out

the furniture and tell you its name.
b.Travelogue Talks: This is a....this is a....this is a...
c.Chronological Rambling: Dates, Dates, Dates.

IT DEVELOPMENT OF A PROGRAM
A.Steps towards an interpretive walk

1.Assessment of Audience: Know your audience. Examples:
age, group size, disabilities, etc. The more that can
be predetermined about this the better. Ask others
about previous presentations, check reservations, look
up attendance statistics.

2 .Assessment of management needs or concerns. Check where
it is possible to walk, consider resource impact
problems etc.

3.Establishment safety guidelines. Plan for emergencies,
predetermine hazards to avoid.

4 .Selection of Stops. Sites for stops must be chosen for
their convenience and content. Make sure you know why
you selected a particular stop, and that you have
something to show and tell the visitor.

5.Determine Presentation Techniques.
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a.What you finally choose will depend on many things;
audience, management concerns etc.

6.Draft a narrative. The narrative can be put in Block
Outline form or standard outline form before it is
made into a script or a detailed outline. Use of a
Program Outline Sheet of Lesson Plan format will allow
the interpreter to note other actions or concerns that
are going on at the same time when the walk is
presented (eg. use of props, safety concerns etc.).

7.Conduct a Dry Run.

a.It is essential that the interpreter conduct a dry run
before the presentation is actually given to the
visitors.

b.To be effective, the dry run must be done on site.
If possible, it is worthwhile to bring along
someone else to talk to.

c.0ff site practice can continue through use of a
mirror, video tape, tape recorder, TV, etc.

d.After testing ALL techniques and scoping out the
site, modifications should be made as necessary.

ITT. PRESENTATION OF A WALK

There are endless guidelines and techniques that have been developed to
aid in the presentation of an interpretive walk. They take a
great deal of time and practice to learn. A few basics:

A.At the start of the walk (INTRODUCTION).

1.Appearance: make sure your uniform looks sharp and worn
according to NPS guidelines.

2.Pre-arrange and test all props and support items (radio, 1lst aid
kit, litter bag, field guides, photos, binoculars,
replicas, puppets, etc.)

3.Arrive at least 15 to 30 minutes on site prior to starting
time.

4.Mix with participants before the walk starts, announce
other programs, assure them that they are at the right
place, etc. Flipchart and handouts (copy of steps
direct from text to left)

5.Start the walk on time, don't wait for stragglers. Keep
within line of site of starting point for first five
minutes so that visitors can catch up.
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6.Introduce yourself and the National Park Service.

a.Tell them a little bit about yourself.
b.Tell them about your park.

c.Announce trail conditions, strenuousness, steps,
hazards, safety precautions, duration distance
and ending location.

d.Briefly announce your plan of presentation, method
and give a positive review of restrictions (do
not touch furniture, do not pick plants, no
smoking etc.).

B.During the Walk (BODY)

1.Keep the group in view at all times. You may need or want to
designate a responsible visitor at the end of the
group to monitor stragglers.

a.You will need to be looking for your designated "end
person" before you start talking.

c.You may want to choose a young adult to be your
"assistant", "Jjunior guide", or "junior ranger"

2.Avoid talking about something significant until the entire group
is assembled. Try to get your group in a half circle
around you before you start talking.

3.Don't walk and talk at the same time. Only the visitors
walking right next to you will be able to hear you.
Small talk is fine along the way. Save important
information for stops.

4.Check behind you, every once in a while, as you are
walking to make sure that your group is still with
you. Young children, teenagers, senior citizens, make
walk slower than you.

5.Project your voice. Direct your voice to the last person in
line or to the rear of the semi-circle. Encourage
questions. HINT: Ask the visitors "Can you hear me?",

they will let you know!
6.Watch your vocabulary, especially scientific jargon.

7.Lecture as little as possible. Try to develop your talk
in a way that invites the audience to participate. Go
from what the visitor knows to what they don't know.
Use analogy, ask questions!
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.Repeat questions directed at you so that everyone hears the

question.

.Be enthusiastic!Know your subject. Remember that everything you

are trying to tell the visitors may be new to them.

10.Don't bluff! If you can't answer the question, say so! Tell
them you will try to get the answer and send it to
them later. Don't forget to get their name and
address.

11.Avoid imposing your own interests on the group. Observe group

reaction to determine if the subject continues to
arouse interest.

12.Avoid complex and detailed explanations. Keep them simple,
relevant and concrete.

13.Face your group. Keep the sun out of the visitors eyes even
if it has to be in yours. NEVER wear sun glasses.

14.1f you talk to visitors between stops be sure to share your
gems of wisdom with the whole group by repeating the
question(s) and repeating your answer (s). Nobody
wants to be left out!!!

15.Know when to be silent. It isn't necessary to keep a barrage
of conversation going. Stop talking to use the other
senses whenever possible. You may need to stop
talking temporarily or even move your group to another
location if an airplane flies by, workers are using
jackhammers, a street person is lying in your path.

16.If talking about intangible or abstract points, make sure the
visitor can make mental pictures. Ask them to
describe what they envision. Use visible or tangible
examples where possible. Draw graphs in the dirt, or
use props.

17.Incorporate on the spot opportunities. Seize the
interpretive moment!

18.Give emergency situations priority. Make sure your radio
works or where the nearest phone is. Plan rest stops.
Keep a head count. Think and practice safety!

C.At the Conclusion of the Walk (CONCLUSION) .

1.Make sure all participants are accounted for.

2.Summarize the program. Develop a strong, motivating ending.

Don't forget to mention the N.P.S.

3.Inform your group that you will remain around for questions and

follow-up on items you were unable to answer on the
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4 .Return all props and gear.
IV.EVALUATION

A.Evaluation should be going on throughout the walk. Ask the
class what are the ways that they could evaluate their own
walk.

1.0bserve visitor reactions. Look for smiles, questions,
raised hands, retention of the entire group to the
conclusion of the presentation, and other feedback.
Lecture Discussion 15 Minutes

2.Direct questions to the visitor that relate to your objectives.
B.Evaluation should also come from outside.

1.Get a peer, friend or even a stranger to audit your walk and
give you feedback.

2.Get a supportive supervisor, or a non-supervisory superior (eg.
chief ranger) to critique your walk. Don't wait for
them to ask you, make an appointment with them.

V.PREPARATION AND PRESENTATION OF A SAMPLE GUIDED WALK.
A.INSTRUCTIONS
1.FIRST DAY OF WALKS

a.The class will be divided into three or more groups
(depending on the size of your class).

b.Using the information/data base that you used during
your talk to develop a walk. It can be indoors
or outdoors, depending on what techniques you
need to work on.

NOTE: Instructor, you may want to assign the students
to do an outdoor walk or indoor walk as to make
it more difficult for each individual student.
(i.e. so that they are not doing the same talk
that they give at their own park)

c.The walk will be 15-30 minutes (depending on the
size of the class) and it must include five (5)

stops.

d.Allow the students to prepare their walk.
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2. SECOND DAY OF WALKS
a.Students will break out into their groups with an
instructor and will do their presentation in

front of the group.

b.One member from the class and the instructor audits
the presenter.

VI.SUMMARY
A.The instructor and peer auditor should point out the overall
successes and weakness of the walk in a one to one
situation. All those listening can make casual supportive
comments.
B.Major points that need review should be addressed here.

C.Conclusion

D.Optional: End on a high point. Save a particularly good student
video, or other example to show now.
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Supporting Document Céda
USES OF QUESTIONS

(Adapted from materials provided by the
Mather Employee Development Center, National Park Service,
Harper's Ferry, West Virginia, USA)

Questions are the interpreter's major instructional tool. There are two basic types:

- Open ended, calling for opinions, views, feelings, or experiences;
- Close ended, calling for one word or one input answers.

Questions may be directed to two different "targets" -- the group or the individual.
Group questions are for all to consider and anyone to answer, while individual
questions are directed to one person, usually called by name.

There is an art to asking thought-provoking questions, and considerable time is
required to develop constructive group thinking through questions. Below are examples
of questions and their suggested uses.

Keep discussion on target

-Interesting point. Can you relate that to the earlier point made?
-Whoa! What was the original question asked?

Assess and evaluate information

-Given this data, what conclusions can we draw?
-Do the facts justify the conclusions? Why? Why not?
-How does this information stack up against your experience?

Suggest desired response

-Wouldn't this be a better way?
-10% seems about right, doesn't it?

If you want to find out if somebody knows something, what's the first, most obvious
thing you should do?

Determine understanding/test learning

-What are the first three steps in this process?

-How would you paraphrase this policy in your own words?

-If you were faced with an overpopulation of deer, how would you manage your resources?
-Why is it necessary to follow these steps in sequence?

Get agreement, solutions, or conclusions

-What possible conclusions can we draw from this information?

-Do any of you disagree with what's been said?

-What's the end result of all this?

-When you add it all together, what does all of this mean to us as visitors?"
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Supporting Document C4b
INTERPRETIVE QUESTIONING TECHNIQUES
(Adapted from materials provided by the
Mather Employee Development Center, National Park Service,
Harper's Ferry, West Virginia, USA)

DIFFERENT LEVELS OF QUESTIONS INVOLVE A VARIETY OF PEOPLE IN A VARIETY OF WAYS.

1.RECALL QUESTIONS easiest

...are designed to draw information from the visitor based on his/her own experiences
and observations. They are generally easy for people to answer and help to break
the ice and get the visitors involved.

Examples:

How many different kinds of trees can you see from here?

How many of you are from an area that was affected by glaciation?
Where do you get your food?
Have you ever seen a forest fire?

2. PROCESS QUESTIONS more difficult

...are designed to help the visitor draw relationships or comparisons based on
processing the information at hand.

Examples:
What similarities do you see among the trees here?
Can you see any signs of there having been glaciers here?
How do you think the people of Fort Vancouver got their food in the 1830's?

3. APPLICATION QUESTIONS most challenging

...help visitors use creative thinking to draw new conclusions, going beyond the
information or observations at hand.

Examples:

What would this place look like if there was another ice age?

What sorts of thing will people be saying about our culture 100 years from now?
What do you think would happen to this forest if all fires were suppressed?

REMEMBER THAT QUESTIONS ARE INTERPRETIVE TOOLS - LIKE OTHER TOOLS, THEY HAVE A SPECIFIC
PURPOSE. BEFORE YOU ASK IT, KNOW THE PURPOSE OF YOUR QUESTION!
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Supporting Document C4c
THE GUIDED WALK
(Adapted from training materials provided by the

Mather Employee Development Center, US National Park Service,
Harper's Ferry, West Virginia)

Techniques for a guided walk are many and varied. Often these depend upon the
individual's skill. However, there are a number of things that can be done to insure a
successful walk. Among these are:

1. Pre-walk Activities

A. Select a place to meet the group that will be pleasant for those
having to wait.

B. A routed or lettered sign at the meeting place listing the time
of departure and the days the walk is given is helpful.
This is especially true where several guided walks originate at
the same point each day.

C.Be sure to have any special equipment along that will be needed such as
binoculars, light meter, etc.

D. Be sure to arrive at the meeting place well in advance of
departure time; then stay put and don't wander, as you only
confuse visitors who plant to take the walk.

E. When people arrive, don't just let them stand around. Greet
them cordially.

F. Engage the early comers in conversation, if possible. It helps
to make them a part of the group. and puts you on good terms

with them before the walk begins.

G. Start the walk on schedule--don't just wait around for possible
late comers.

2. The Guided Walk

A. Introduce yourself; the group will want to know who you are.
Make this simple.

B. Identify the activity and the National Park Service.

C. State the distance covered by the trip and the approximate time
required. Be sure you adhere to the limitations you have set

up.

D. Let them know where the walk is to end--this is especially
important if it ends at a different spot than where it begins.

E. Condition the group if any special conditions are to be met--
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T.

such as rough terrain or if any fees are to be charged (this

is important where a boat trip becomes a part of the walk).

Indicate any special gear that may be needed, such as warm
clothing if entering a cave, etc.

Briefly list some of the highlights to be expected and the

objective of the walk--may be an ecological walk, one dealing

primarily with history, etc.

Invite questions on the walk.

Indicate how the walk is to be led.

Leisurely being the walk, moving only a short distance from
starting point for the first stop. This allows late comers

arrive and join up.

Walk only as fast as the slowest. Most visitors are not in
"pink" of condition; you may also have older persons in the

Stop only at comfortable spots to talk. Take advantage of
switchbacks when on a steep trail.

Collect the group before starting to talk.
Talk clearly, but don't shout.
Keep discussions simple.

Do not keep your group too long in one spot--several may
become restless.

the
to

the
part.

Keep the group together between stops--don't run away from them.

Stop only at points of interest that can be developed.
Don't lecture--involve the group at least part of the time.

Be safe at all times.

3. Termination of the Walk

A.

Gather the group and quickly review something of the scope and

interests of the trip.

Be sure all activities you wish them to know about are
mentioned--don't cover too much ground on this; some parks
have extensive programs.

Dismiss the group--don't let them just drift away. Invite
those who want to do so to stick around with any questions
they may have.
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General Points to Consider

A. Keep in the lead at all times on the walk; do not let
individuals go ahead.

B. Encourage questions.

C. Handle humor with care--planned humor is often easily
recognized by the visitor.

D. Don't be a wisecracker--if the Service needs a comedian it
can hire one.

E. Draw on listener experience when appropriate--be prepared
to shorten the time if necessary.

F. Don't choose certain people in the crowd to cater to while
on the trip--some individuals are attracted to the appeal of a
person in uniform!

G. Don't pick plant specimens to show the group--you are setting
an example.

H. Don't get technical or be a know-it-all.
I. Don't be afraid to say "I don't know." It is most deflating
to one's ego to be embarrassed in front of a crowd because you

gave the wrong answer and got caught!

J. Use your own experiences to advantage on the walk, but go
slow on the frequently with which the word "I" is used.

K. Never forget that you are there to help the group, not to
entertain them.
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Supporting Document C4d

INTERPRETIVE THEMES

(Reprinted with permission from: Ham, Sam H. 1992. "Environmental
Interpretation-A Guide for People with Big Ideas and Small
Budgets." Golden, CO: North American Press/Fulcrum Publishing)

What Is a Theme?

A theme is the central or key idea of any presentation. When a good presentation
has been completed, the audience should be able to summarize it in one sentence. This
sentence would be the theme. Development of a theme provides organizational structure
and clarity of understanding. Once the theme of a presentation has been decided,
everything else usually falls into place. Themes should:

1. Be stated as short, simple, complete sentences.

2. Contain only one idea.

3. Reveal the overall purpose of the presentation.

44 . Be specific.

45. Be interestingly worded (if possible using active verbs).

Examples of Themes

1.0ur children depend on us to take care of their natural resources

.Preserving biodiversity is like having a life insurance policy.

3.Three kinds of frogs live in this forest, and knowing which is which
could save your life.

4.Some species are capable of adjusting their behavior to conserve body
heat.

5.A11 life is dependent on the sun.

6.Energy is found in various forms, some very surprising.

7.Energy flows in only one direction, and is neither created nor
destroyed.

8.Blue grass makes our water cleaner.

9.Everything is on its way to becoming something else.

10.Careless spelunkers can upset a delicate balance of life.

11.Exploring caves is a sensuous experience.

12.Everything in life is related to everything else.

13.The mosquito plays an important role in nature.

14.Underneath the ground is a fantastic plumbing system.

15.Mosquitos are fascinating insects once you get to know them.

16.Three main factors determine how geysers work.

17.The grizzly bear is a doomed species.

18.Lincoln's life was often marred by tragedy.

19.Charles Manson is a lunatic, but a brilliant one.

20.Much of the literature about the Mayan culture is incorrect.

21.To understand the Mayans, one must understand their fascination with
the stars.

22 .Robert E. Lee was a famous soldier, but his personal life is poorly
understood.

23.Knowing a foreigner's culture is the fastest road to friendship.

24.A tiny rare plant in Mexico saved the U.S. corn crop.

25. Baseball is America's greatest gift to the world.

N
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Supporting Document Cde

HOW TO PLAN AND PREPARE A THEMATIC TALK

(Reprinted with permission from: Ham, Sam H. 1992. "Environmental
Interpretation-A Guide for People with Big Ideas and Small
Budgets." Golden, CO: North American Press/Fulcrum Publishing)

Fortunately, although it's generally not possible to teach an
interpreter the "feeling" part of effective speaking, it is possible to
teach the preparation part. Dozens of good books exist on this subject,
and our purpose here won't be to duplicate them. Instead, our approach
will be to reconsider the purposes of different parts of a talk (the
introduction, body, and conclusion) and, by way of an example, to
suggest how you might use this knowledge in planning your own talks. In
doing this, we'll consider a simple approach, which we'll call the 2-3-1
Rule, as a method for guiding our thinking and decision making as we
develop a talk.

Parts of a Talk and Their Purposes

Although most people know that every talk should have three parts—
an introduction, a body and a conclusion— too many of us think of them
as being simply the beginning, middle and end. The best speakers,
however, know that there's much more to the parts than that. And, to a
large degree, it's their ability to understand and accomplish the
different purposes of the three parts that makes their talks seem more
interesting and easy to listen to. Fortunately, anybody can do this.

There is wide disagreement over how long each part of the talk
should be. A lot depends on how long the talk, itself, is. For example,
in a twenty-minute talk (a common length when the audience is seated),
the introduction should probably account for about 25 percent (five
minutes), the body for about 50 to 60 percent (ten to twelve minutes),
and the conclusion for about 15 to 25 percent (three to five minutes).
In a shorter talk (five minute orientation talk), the introduction may

account for only 5 percent (roughly fifteen seconds), the body for 90
percent (four-and-a-half minutes), and the conclusion for 5 percent
(fifteen seconds). But these are just averages, and there is no evidence

to suggest that any part of any talk should be a certain length. Beware
of "experts" claiming to know the "rules" about such things.
Communication is rarely so simple.

But if there are no firm rules, then how do we know just how long
an introduction, body or conclusion should be? The answer is: each part
of the talk should be as long as it needs to be in order for it to
accomplish its purposes. Knowing what each part should do, we can then
prepare it in such a way, and at such a length, to do precisely that and
nothing else. Having done this well, you'll then know how long each part
needed to be. It needed to be the length that you've made it.

An old adage in speech communication goes: "Tell